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ELECTRIC AUTOS: Е 55 to Help You 
They're on the Way! & | Win Races 


This is a GM Original: This is a GM Replacement: 
It helps warm up your engine. It's just as helpful. 


Get a GM Replacement and what have you got? A part that looks, acts, and /s just 
like the GM Original. 


That's hard to beat. Especially if you ever have to replace anything as important as the 
thermostat—an automatic regulator that quickly gets your engine warmed up to the right 
operating temperature, and keeps it there. 


So always go where you know they use Genuine GM Parts. They come in GM and United 
Delco packages, and they're available just about everywhere. Good parts and good 
service go together. 


GENUINE GENERAL MOTORS PARTS 
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And suddenly youre 
inished shaving 40/ faster 


than ever before. 


Fastest shaver on 
wheels: the secret is 
under the hood. Three 
floating heads. 18 rotary 
blades whirling away at 77 
miles an hour. So fast, you're 
done before you know it! 
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So close, we dare to 
match shaves with a 
blade. Norelco very thin Mi- 
crogroove heads do it. Shaves 
so close we dare to match 
shaves with a blade. Pop-up 
trimmer for neat sideburns. 


Most comfortable ride 
over the toughest ter- 
rain. Without a nick or pinch. 
Floating heads swing with 
every curve. This is the comfort 
Speedshaver®! With more fea- 
tures than any other shaver. 


See the Norelco Rechargeable 40C, too. 2 weeks of close, comfortable shaves on a single charge! 
Or the Norelco ‘Flip-Top’ 20, perfect first shaver at a modest price. Also, Norelco Cordless 15C, 
the perfect second shaver. Shaves anywhere on penlight batteries. With drawstring pouch. 


Morelo the fast close, comfortable electric shave 


©1966 North American Philips Company, Inc., 100 East 42nd Street, New York, N. Y. 10017. Other products: Hearing Aids, Radios, Audio-Video Tape Recorders, Dictating Machines, 
Electronic Educational Kits, Medical-Dental X-Ray, Electronic Tubes, Commercial Sound, Closed Circuit TV, TV Studio, Motion Picture, Cryogenic and Telephone Equipment. 
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Electric Autos: They're оп the Way Pace 76 


The secret: batteries that hold 15 times the charge of present lead-acid batteries. 


How Good Are the '67 Ford, Chevrolet, and Plymouth? Pace 82 


Norbye and Dunne run 'em through the PS test series to give you a full comparison 
report. 


The Latest in Slot-Car Racing pace 92 
he new models are wilder than ever, and new setups for the home can turn every 
basement into a miniature Indy 500. 


Your Shopping Guide to the New TV Sets pace 108 


Color or black-and-white? Table-top or portable? Here's what you should know. 


My Favorite Shop Projects BY STIRLING MOSS Pace 157 


The famous racing driver is a shop man, too, who builds furniture to his own design. 
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COMING NEXT MONTH 


You Don’t Want a New Car? 

Then don’t play Popular Science's Spot-the-Car 

Game, beginning in January PS—you might win a 

1967 Mustang, Camaro, Barracuda, or Rambler 

Rebel SST. (Lots of other prizes, too!) 

A Few Highlights in the Same Issue: 

e J. Edgar Hoover tells how an amazing new com- 
puterized system is fighting crime on a nationwide 
scale 

e Read why Danny Kaye says, “If | Can Learn to 
Fly, You Can Learn to Fly!” 

e PS Roundup of Rotary Engines 

e 14 pages on boating: Color Gallery of the New 
Models . . . How to Get Started in Boating... 
What's New in Boating 

e And speaking of boats, don't miss Part | of the 
remarkable adventures of a man who crossed the 
Atlantic in a 12-foot sloop 

e How to Put a "Piano Finish” on Wood 

e 5 Winter Workshop Projects You Can Build 

e Norbye and Dunne test and report on the new 
Pontiac, Dodge, and Mercury. . . and a good deal 
more. 

January PoPuLAR SciENCE—Oon sale December 27. 


AUTO UPKEEP 
128 Why Your Car Stalls 
160 Gus Keeps a Two-Car Family Rolling 
166 Hints from the Model Garage 


PICTURE NEWS 
91 Rear-View Mirror Cuts Headlight Glare 
101 Portable Radar Weighs Only 35 Pounds 


SHORT CUTS AND TIPS 
50 Front Extension for a Table Saw 
52 Disposable Pan for Grinder Tray 
153 Car Jack Helps Fix Leaning Garage 


EVERY MONTH 
12 “Say, Smokey—"' 
42 Detroit Report 
106 New Ideas from the Inventors 
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147 Shop Talk 
170 Wordless Workshop 
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PRINT 


in 15 years with 
$300 a month 


"I started thinking about retiring in 1950. We'd 
just spent the afternoon with Nancy's aunt 
and uncle. Uncle Will had turned 65 and his 
working days were over. 

"Now, life seemed to be standing still for 
them. They couldn't take even short trips or 
visit their children as often as they'd like. 

"A pretty grim existence, I thought. But why? 
He'd had a good job. Then Nancy reminded 
me ... they'd never planned ahead. 

"Not for me, I decided. When it's time to 
retire, I don't want to count every penny. 

"I showed Nancy a Phoenix Mutual adver- 
tisement I'd seen in Life magazine telling how 
a man of 40 could retire in 15 years with a 
guaranteed income of $300 or more for life! 

"Nancy agreed it was a great idea. So I filled 
out the coupon and sent it right off. 

"A few days later the booklet describing the 
Phoenix Mutual Plans arrived. I picked the 
right one for us and signed up. Three months 
ago my first check arrived. 

"We moved down here to Florida, and we 
love it. We're having the time of our lives— 
and that's no fish story!" 

Send for free booklet 
You, too, can plan to have an added income of 
from $50 to $300 a month, or more, if you start 
early enough. Send the coupon and receive by 
mail a free booklet on this and other plans. 


PHOENIX Retirement 
MUTUAL Income Plans 


Phoenix Mutual Life Insurance Co., 245 American Row, 
Hartford, Conn. 06115. Please mail me, without obliga- 
tion, your free booklet on retirement income plans, 

Plan for Men [Г] Plan for Women [7] 


Name — = 
Date of Birth 
Address 
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Absolutely! For long hair, medium hair, any hair that has 
a habit of getting out of control! SHORT CUT trains hair 
. .. puts it in its place...and keeps it there. Want proof? 
Try it. SHORT CUT Hair Groom...tube or jar, 1% oz. 


just 50¢. By the makers of O. , 
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This Free sample 


lesson can start you 
on a high-pay career as 


ACCOUNTANT, 
AUDITOR ог CPA- 


You can learn in your spare time at home 


qua demand for trained Accountants far exceeds the 


number available. Salaries keep going higher, pro- 
motions come faster. Why remain in a dull job with in- 
sufficient pay when you can qualify easily — in your 
spare time — for the big rewards which are being offered 
today by the Accounting profession? 


To prove this to yourself, send for the interesting sam- 
ple lesson which demonstrates the remarkable LaSalle 
method of home training. This lesson is yours free of 
cost or obligation. It will show you how you are guided 
step by step through actual Accounting work, how you 
learn by doing, how thoroughly you are prepared for 
every Accounting task you will be called upon to handle 
in the business world. 


No previous experience required 


LaSalle's distinguished faculty of expert Accountants 
and CPA instructors starts you right at the beginning, 
then supervises, corrects and grades your work all the 
way — right up to training you to take a Certified Public 
Accountant examination, if this is your eventual goal. 


You train in your spare time — at your own pace — 
without losing a single day from your present job. The 
cost of instruction is remarkably low. 


Which of today's many Accounting 
positions do you want? 


Regardless of your present job — if you want to become 
a professional Accountant, Controller, Auditor, Income 
Tax Specialist, Government Accountant, or Public Ac- 
countant, LaSalle has the exact plan to prepare you 
rapidly and inexpensively. 

For over half a century, LaSalle has been a world 
leader in business education. It has provided training 
at home to more than 1,000,000 ambitious men and 
women. That is why a LaSalle diploma in Accounting 
is a credential respected by employers. See for yourself. 
Mail the coupon now for your free sample lesson and a 
copy of the booklet “Opportunities in Accounting.” 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 South Dearborn, Chicago, Illinois 60605 


SAMPLE LESSON 


This same lesson X... 

has helped thousands ~ 
get started in one 

of the world's best-paid | 

professions. Its simplicity ; 

will surprise you. Try 

it, enjoy it, without 
obligation 
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Opportunities in 


ACCOUNTING 


This 
valuable 
9 booklet also 
EP FREE 


“Му income has increased over 
$100 a month since I began taking 
your course. I recommend it highly 
to anyone." 

—W. G. Hensley, Memphis, Tenn, 


"My salary has more than dou- 
bled since enrolling with LaSalle 
and due to my fine training, my sal- 
ary 1s still growing." —Willtam T. 
Black, Canoga Park, Calif. 


"As a direct result of my LaSalle 
studies, my salary has increased 
400^"; since I first began my LaSalle 
success building program. 

—Rudolf Urbatis, Port Chester, N.Y. 


LaSalle graduates report 
up to 56% increase in 
pay within one year 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 South Dearborn, Dept. 60-131, Chicago, Illinois 60605 


Please send me, free of cost or obligation, 

your sample lesson and illustrated booklet 
“Opportunities in Accounting." 
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How did GMC build a better pickup? By giving coil suspension in front and leaf springs in 


you four headlights instead of the usual two. back. GMC’s new safety equipment includes а 
We made our truck ride just as smoothly as the GM -developed energy-absorbing steering 
family auto. GMC did it with an independent column, plus many other items. 


If you think all truck 
take our new one out 


MARK DF EXCELLENCE 
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We offer bucket seats with a center armrest that pretty much the same. But ours is miles ahead 
converts into a third passenger seat. And V-power in quality. So if you can get a GMC for the 


or eck дан sixes. You might think that a pickup same dough, what could be holding you back? 
this different costs more. The fact is pickups cost Certainly, not your GMC Truck dealer. 


are pretty much alike, 
some inky, dark night. 


The Truck and Coach Division of General Motors 
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What a difference a name makes 
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PS Readers 
Talk Back 
Want to get something off your chest? 


Write “Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


Orchids for a flat-backed book 


Orchids to you for your new “Open Book” 
format. No other PS reader is benefited in 
quite the same way as I am. I am a hemi- 
plegic and have been tape-recording your mag- 
azine for Science for the Blind of Haverford, 

a., for four years. One of my problems has 
been clamping the rebellious pages onto my 
reading stand and operating the tape recorder 
with only one hand. You can understand my 
appreciation for this improvement which will 
prove very helpful to me. By the way, PS 
reaches about 300 to 400 blind persons in the 
U. S. and six foreign nations. 

Tuomas B. Evrnisr, Yardley, Pa. 


Sure like the way you are binding PS 
to make it lie flat on the workbench when 


following through with a construction project. 
Now I can dispose of that special piece of 
square rod I used for this purpose. 

W. С. WAGGONER, Sacramento, Calif. 


Spare the rod and spoil the reader is our 
aim. 


. With its new perfect binding, PS now 
makes it possible for me to simply tear out 
articles for filing for future reference—no more 
surgery needed. 


C. A. Frank, San Jose, Calif. 


Just another feature to keep PS a cut above 
other magazines. 


Praise for Steinbeck's story 


POPULAR SCIENCE was one of the earliest 
volunteers in our campaign to do better at 
utilizing the resources of the seas. Welcome 
aboard and we can certainly use you. John 
Steinbeck's fine piece "Let's Go After the Neg- 
lected Treasures Beneath the Seas" [Sept.] was 
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completely unexpected. Now that he has done 
it, though, we can see that it was exactly what 
we should have expected from the founder of the 
Western Biological Laboratory on  Cannery 

Row. 
SrEWART L. UDALL, Secretary of the Interior 
Washington, D.C. 


Pump information, a life-and-death matter 


I am a Baptist clergyman-missionary in Laos, 
where the staple food is rice. The Lao are en- 
tirely dependent on the yearly rains to supply 
enough water for their rice fields. Often they 
lose almost an entire crop because they have 
no independent water supply. I would like to 
help the Lao to establish simple independent 
water-supply systems which do not depend on 
electricity so they can grow rice, even in the 
dry seasons, by pumping water from rivers, 
creeks, and ponds. Can you tell me about anv 
water pumps which might be used? I have 
heard of pumps which operate simply by con- 
tinual water pressure, but I do not have any 
information about them. The more simple the 
system, the better. The U.N. predicts a fam- 
ine in this area in two or three years. While 
gifts of food are appreciated and aid programs 
relieve the situation, we need to get the cause 
of the problem. 

Davin HENRIKSEN, с/о Post Office 
Nakorn Panom, Thailand. 


PS requests any readers with information for 
Mr. Hendriksen to write him directly at the 
address above. 


Our report on the '67 cars 


I was anxious to receive October PS to see 
the new cars. Now I'm very disappointed in 
most of the industry. Very few of the cars 
look like cars. Plymouth's line and the Chevy 
II most closely resemble the good old automo- 
bile. Worst is Olds’ line. Most auto makers 
forgot what the ornament on the front of the 
car is for. I like large, solid bumpers, suitable 
for absorbing collision shock, or pushing a 
fellow motorist in time of need. 


C. K. Lunpouist, Sheppard AFB, Texas. 


. . You goofed when you showed the Olds 
98 luxury sedan and called it the Delmont 88. 
Tony C. LAHoop, Morton, Ill. 
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Right you are; see athe - thing nou. 


. . Id like to know where the Corvette is 
in your October new car roundup. It is the 
only true mass-produced sports car made in 
the U. S. Just about all the other sports cars 


Continued 


Shaves steps. Smooths out problems. 


rills for answers. Tightens schedules. 
ines up materials. Cleans up chores. 
Lightweight. Fingertip controls. 
No maintenance. 


A fast worker in your workshop. 


AleT 


Bell System 
American Telephone & Telegraph 
and Associated Companies 


Favorite of Й D 
seasoned 1 Edgeworth | a 


a MIADY -wuBato 
pipe smokers Ж ш 
in 70 countries. 


Famous aroma 
men relish 
and women 
welcome, too. 


Supreme 
flavor, aroma 
with no added : 
aromatics. à] 


^in aute 


Outdoor flavor 
and aroma of 
Sweet Birch 
"© Southern. 


Peach Brandy 
Flavor. New 
pleasure 
breakthrough. 


PRON THE HOUR OF 


Edgeworth 


LARUS & BROTHER COMPANY, INC. 

Richmond, Virginia 

Fine Tobacco Products Since 1877 
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PS Readers Talk Back 
[Continued] 
are in your report, the GTO, Camaro, and 
Mustang (if you want to call it a sports car), 
but where is the Sting Ray? 


Bruce W. Furst, Roslyn, N.Y. 


. Your October issue covering the new 
cars was very interesting. Up till I read your 
magazine, I hadn't realized that GM stopped 
making the Corvette. 

James Н. KrEckxER, Mission Beach, Calif. 


To assure you that GM hasn't, see the '67 
Corvette above. 


Spouting off on oil for your car 
"Which Oil is Best for Your Car" [Sept.] 
says that a major drawback of toilet-paper 
filters is that the paper dissolves and gums up 
the valve lifters. Paper may disintegrate, or 
the lint may become detached due to the ac- 
tion of the water or acidic products in used 
crankcase oil and clog up small oil lines. But 
dissolve? When the original filter is retained, 
it will pick up and prevent any serious ac- 
cumulation of lint, or vagrant, tiny pieces of 
toilet tissue, which might ultimately clog fine 
oil lines. I have transferred a filter of this 
type to three Cadillacs without suffering en- 
gine damage. The oil remains as clear as 
honey, even at 5,000 miles, when it is common 
sense to change it due to acidic products. 
W. W. BAUMEISTER, San Mateo, Calif. 


. . Your article by the so-called expert 
from Ford is a bunch of goop. I have been 
using a toilet-paper filter since 1961. Since 
putting it on, I have driven over 100,000 
miles and only change my oil one quart at a 
time. I discard the toilet roll every 3,000 miles. 
After the first 40,000 miles, I had my oil 
analyzed by an independent oil-testing lab 
and they sent back reports that my oil was fit 
for further use. I know that there are thou- 
sands, maybe millions, of these filters in use 
and I would like to see an article in PS with a 
true test of this very fine product. 


Jonn A. RuNGER, Tacoma, Wash. 


We were impressed with the enthusiasm of 
the many readers who wrote defending toilet- 
paper filters. However, a check of all four major 
Detroit manufacturers reveals: Owners of cars 
still under warranty, who use any device or oil- 
change system that does not follow the recom- 
mended oil- and filter-change intervals, risk los- 
ing the warranty on their engines. 


If you’re a Saturday mechanic, my guess is you 
can fix the screen door, build lawn furniture, over- 
haul the kid’s bike, and rotate your own tires. 


It’s a different story when that fancy electric 
coffeemaker stops perking or the push-button auto- 
matic washer quits halfway through a cycle. You 
might spend an afternoon admiring the coffee- 
maker’s innards before giving it a permanent vaca- 
tion on the top kitchen shelf. 


As for the automatic washer, after the Little 
Lady shouts “Do something!” you'll end up phon- 
ing an Appliance Serviceman across town. He 
shows up in 3 days and has the washer going in 
one-fourth the time it took you to study the coffee- 
maker. He also presents you with a ticket for 30 
bucks. When vou consider he could make twice 
that selling you a new machine, you got off easy. 


Maybe you never realized it, friend, but you have 
more Appliances around your hacienda today than 
you did five years ago. 1f you count power tools, 
your wife’s hair dryer, an air conditioner, plus the 
standard stuff like vacuum cleaner, toaster, refrig- 
erator, freezer and so forth, you probably have well 
over a dozen. 


These electrical gadgets nowadays represent a 
pretty good chunk of your hard earned dollars. Did 
you ever stop to think it could pay you in savings 
and convenience to know how to fix these things? 
Also, it could be a great source of extra income if 
you're inclined to tackle the few thousand broken 
Appliances right in your own neighborhood. 


Ё.) TOM McCARILL 
ECHANICS 


The Appliance Repair business is easier to learn 
than you imagine. The National Radio Institute’s 
Appliance Division has a downright interesting, 
low cost course you can take in your spare time. It 
covers every type of Appliance you can think of 
plus air conditioning, refrigeration, house wiring, 
electric motors — even small gas engines. There’s 
a worthwhile section on farm and commercial ap- 
pliances too. 


NRI starts vou with the basic principles of elec- 
tricity to give you a solid background. Using clear- 
cut picture diagrams, they show vou how various. 
tvpes of Appliances work, separating each into 
groups. Included with the course is a topnotch, pro- 
fessional Appliance Tester for fast troubleshooting. 


Easy to read, bite-size lessons are loaded with 
photos and cutaway drawings so you see how each 
Appliance comes apart, and more important — 
goes back together in working order. 


Whether or not you agree that knowing Appli- 
ance Repair could help you, I recommend you see 
for yourself. The coupon below will get you a free 
book that fully describes this unique home train- 
ing. No salesman is going to call. 


Do yourself a favor and mail the coupon today. 


TOM MCCAHILL 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 


Name. — å 


City | 


Accredited Member National Home Study Council. 


AVAILABLE UNDER NEW GI BILL. 601-126 


If you served since January 31, 1955 
or are in service, check СІ line below. 


OK- I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. 


.State EZ Code 


[] Check for facts on new GI Bill. 
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“Say, Smokey-" 


A clinic on cars by America’s 


most famous mechanic 


Each month in POPULAR SciENcE Smokey Yunick 
answers questions on cars—family cars, high- j 
performance jobs, hot rods, and racing cars— e — . 
selected from those sent in by readers. Got a —_— m 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


E 
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Smokey is interviewed for ''Wide World 
of Sports” by ABC's Chris Economaki. 
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*On my '66 207-hp. Tempest Sprint, the auto- 
matic shift occurs at 19 m.p.h. under very light 
throttle, and at 25-30 under normal pressure. I 
feel that is too high, and would like to adjust the 
linkage but don’t know what the minimum shifts 
should be. Can you help?” 

FRANK Pastor, Rockville, Md. 


Unless you are a real expert on automatic 
transmissions, better get this done by a profes- 
sional to factory specs. 


“Why can't I keep the radiator of my '63 
Galaxie filled with water? It doesn't drain com- 
pletely, and. the engine keeps it at normal tem- 
perature, but the water level is too low to 
circulate through the car heater. The garage 
found a leak in the radiator and repaired it, also 
put on a new 14-pound pressure cap and new 
thermostat. No leaking gaskets were found, but 
I still have to add two quarts of water after 
a 250-mile trip." 

CHARLES V. MEISTER, Bon Air, Va. 


Only two things can happen to water—it leaks 
out or evaporates. Have a good radiator shop 
really check out your cooling system, including 
the temperature gauge and pressure cap. Sounds 
like the gauge is wrong, and a pressure cap will 
do no good if it leaks at the sealing surface. Also, 
bleed the heater to make sure no air pockets are 
hindering its filling with water. Make sure the 
radiator is not plugged and that the whole system 
is checked for leaks at a temperature of at least 
160 degrees. 


"I get a dreadful clunk as the rear end of my 
'66 Plymouth Belvedere wagon wraps up when 
put in gear. It has a 361I-inch engine, Torque- 
flite, and a trailer-towing chassis. This is espe- 
cially noticeable in reverse. The clunking only 
happens on a cold engine and fast idle. Would 
Traction Masters help? Would air lifts?" 

JoHN RAWLAND, Moorehead, Minn. 
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That clunk is caused from wrap-up, as you 
say, and is pretty normal under the conditions 
you describe. The cause generally is the front 
slip yoke in the drive line torque-locking on the 
transmission output spline. When the engine is 
warm its speed is lower—off choke—the torque is 
not so great, and you don't experience it. Trac- 
tion Master radius rods might help a little, but if 
you ll go back to the dealer, he should have some 
service bulletins, just out, with other remedies. 


“Regardless of tire pressure, the rear-wheel 
tires of my '66 Chevelle wear with a toe-out 
effect. I've noticed a lot of other late-model cars 
that do the same thing. What's wrong?" 

JAMES ALISERO, Patchogue, N.Y. 


This is not a standard problem. If you suspect 
misalignment of the rear wheels, you should have 
the dealer check the following: rear-wheel toe 
and camber, rear-axle alignment in reference to 
the front wheels, and the possibility of a bent 
axle housing. Any frame machine will do the job. 


“Our 1964 Dodge Dart 270 with standard 
shift and no power aids has 13,500 miles on it. 
It's used mostly for short trips around town. It 
knocks on regular fuel going up a steep slope, or 
accelerating after a turn, and. just doesn't have 
power any more. These troubles are cured by 
premium gas. The serviceman says it was prob- 
ably tuned for that, and we should use it—at 48 
cents a gallon. The car ran fine on regular when 
we first got it." 

C. K., Hilo, Hawaii 


Im afraid your little engine has a load of 


"carbon. Have the head pulled, clean out the 


carbon, and tune it to current factory specs. Pay 
particular attention to the distributor-advance 
system. It should then run okay on regular gas. 


“The reverse unit of my 1960 T-bird transmis- 
sion is cracked. A repair shop suggested two 
Continued 
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Every AC Oil Filter "ә millons af “dirt гара” 
to help protect the life of your engine 


With its millions of ''dirt traps," the AC Oil Filter catches and holds 
abrasive impurities that are as small as 1/10th the diameter of a 
human hair and smaller. This means it takes over 76,000 of these 
particles to cover the head of a pin. This unsurpassed filtering effi- 
ciency, together with AC's advanced full-flow design, assures you of a 
continuous flow of freshly-cleaned oil to vital engine parts. 
This reduces engine wear, increases engine protection. To 
help your engine run better, last longer, ask for an AC Oil 


Filter next time you change your oil. ^ Ac SPARK PLUG DIVISION wo poum 
FOR SAFETY'S SAKE, CHECK YOUR HEADLAMPS — REPLACE WITH AC GUIDE LAMPS 
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Th inki ng OF Сор 
" a | space age c career? 


"Say, Smokey—" 
[Continued | 


ways to fix it: Drill and tap with a kit at a cost 
of about $50, or take it out and replace it with 
a new unit costing about $130 plus. Is the kit 
a good deal?" 
M. H. Jensen, Walla Walla, Wash. 
My experience has been that most patch jobs 
like this are false economy and end in disaster. 
Stick to the sure fix. 


“My '63 Biscayne six-cylinder wagon delivers 
only 10 m.p.g., and will not idle smoothly. It 
sialls in trafic even with fast idle. We hace 
checked plugs, points, air cleaner, choke adjust- 
ment, and timing. We even backfired it to blow 
out the jets. It blows black smoke on accelera- 
tion. A compression check showed top compres- 
sion, and oil consumption is normal. What 
gives?" 

KENNETH Groves, Cambridge Springs, Pa. 


Send for this booklet on 
ENGINEERING TECHNOLOGY 
AND ENGINEERING 


Learn how you can prepare for a dynamic 
career as an electrical or mechanical engi- 
neering technician or engineer in such. 
exciting, growing fields as avionics, mis- 
siles, reliability control, fluid mechanics, 
data processing, metallurgy, microelectron- . 
_ ics, and advanced aerospace research. P 


 MSOE offers residence study programs | 
С шаса to these degrees in engineering _ 


Where you are way off is in witch-doctor cures 
like backfiring to clean jets! That old Chevy six 
engine shouldn’t be hard to tune, since the engi- 
neers spent years developing it to deliver maxi- 
mum performance. Stick to the specs right down 
the line, and a tune-up should show real results. 
Expect 16 to 20 miles per gallon. Biggest causes 
of poor mileage are: faulty timing, wrong car- 
buretor float setting, and bad driving habits. 


“When I stop the engine in my '58 Pontiac 
Chieftain after a long drive, it won't start again 
until it's cooled off. It acts as if the battery is 
| dead, as the starter won't even crank the engine. 
Battery posts and connections are good, and the 
starter has been taken apart twice and is okay. 
Any suggestions?" 

JOHN A. CoccHIARELLA, Milford, Mass. 


The best time to find the cause of this trouble 
is when it happens. Take a long drive to heat the 
engine, and wind up at a good automotive elec- 
tric shop. Let the man start at the battery and 
| work along with his voltmeter until he finds the 
. hole in the circuit. I believe he'll find it in the 
starter solenoid. 


; 2 years — Associate in Apod Science 
27 4 years — Bachelor of Science 


Also get facts about scholarships and fi- j 
nancial aids, job placement and other 4 
student services, plus photographs of 4 
MSOE technical laboratories and 4 
student activities. Courses ар: „ 4 
proved for veteran training. a 
For your copy, just mail adi 

- the coupon — 

. no obligation. 
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"I have a '64 Studebaker Daytona with 259- 
| cu.-in. V-8, automatic transmission, 3.07:1 axle 
ratio. I need new tires, and since I want to add 
air conditioning, I will need more power. I 
thought of fitting smaller tires than the present 
6.50-by-15 to speed up the engine. Would I be 
sacrificing much in ride and. handling, and would 
I pick up enough power for the air conditioning 
with size 5.60-by-15?” 

ALLEN MEYER, Visalia, Calif. 


Milwaukee, Wisconsin 53201 


Milwaukee School of Engineering 
Dept. PSM-1266, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 


Please send the “Your Career'' booklet. 
I'm interested in 


[] Electrical fields O Mechanical fields Dont try to solve this problem with smaller 
Name | Aia tires, since you are practically riding on nothing 
————— — e now. Get a set of premium tires that fit your 
MED dito Minima Gott ы o a apart wheels. The only real gain on your problem is to 
a AE AEI DN: » 4 | o » install a lower axle ratio—like a 3.30 or 3.50. This 
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Come to Pennsylvania... 


IT’S A GREAT PLACE TO BE RIGHT NOW! 


This is the time to decide your future. And 
Pennsylvania could be the place where you can 
do yourself the most good .. . today, tomorrow 
... and for years to come. 

There are jobs in Pennsylvania. Good jobs, 
good opportunities. Pennsylvania is pacing the 
nation in industrial growth. There are not just 
hundreds of new plants coming into the state, 
but actually thousands of new industries and 
plant expansions. If you are a “Pennsylvania- 
type” worker...the kind that has made the state 
famous for productivity, efficiency and skill, 
the opportunity you have been waiting for is 
probably waiting for you . . . in Pennsylvania. 

And Pennsylvania is more than just a wonder- 
ful place to work. It is a wonderful state in which 
to live. Mountains, rivers, lakes— big cities, 
great suburbs, pleasant towns. Swimming, skiing, 
fishing, hunting, sailing. Spectator sports with 
some of the greatest teams in the nation. Educa- 
tion? The best. From kindergarten to college. 


Opportunity is knocking, right now. In Penn- 
sylvania. We have good jobs... and good living 
... for you. 


ee ee ш ш 


For information about living and current 
job opportunities in the new Pennsylvania, 
write to: 


‘100,000 Pennsylvanians’ 
Р. 0. Box 3365, Harrisburg, Pa. 17101 


Name 
Address 

Present Occupation 

Job Preference or Industry 
| Pa. Area interested in 


State___ 


с се ee 
A public service by: The Governor's Committee of 
100,000 PENNSYLVANIANS for the Promotion of Economic 
Growth, a non-profit, privately financed citizens' group. 


DECEMBER 1966 | 15 


"|n a category of its own: the Concord 300... 
sounds fine...unique feature: it runs in 
both directions: 

(Popular Science, Nov. 1966) 


Tape Recorder 
unique portable with 
automatic volume control and 


ИР — 


automatic 
reverse-a-track® 


— —— 


No need to flip reels or rethread! With Auto- 
matic Reverse-A-Track, the unique Concord 
300 records or plays continuously in both 
directions to give you up to 6 hours of 
uninterrupted operation on a standard 4” reel 
—almost 5095 longer than studio type 
recorders using 7” reels! Among many 
advanced-design features, this 614 lb. solid 
state electronics unit also includes automatic 
volume control for voice recording... with 
switch-off when you want volume variation for 
recording music. Operates on batteries or 
house current. Concord-designed and quality- 
controlled for easy operation, optimum 
recording and reproduction quality and 
rugged reliability... and priced under $130! 
See, hear this newest addition to Concord's 
complete line of audio and video tape 
recorders. Ask for a demonstration at your 
Photographic, Hi-Fidelity or Radio-TV dealer. 


1935 Armacost Ave., Los Angeles, Calif., 90025 
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"Say, Smokey—”’ 
[Continued] 
will give you plenty of power for your new needs, 


| and a good safe foot on the road, too. Don't for- 


get to change the speedometer gearing to match. 


“My standard-shift, 230-hp. 1960 Plymouth 
Fury runs nice and smooth when it warms up. 
But until it is warm, the engine dies at every 
stop. I installed a new distributor, changed the 


| fuel filter, replaced spark plugs and wires, 


checked the timing, and had the carb over- 
hauled three times, but no luck." 
FRANK FUJIMURA, Auburn, Wash. 


They die when cold because they run either 
too rich or too lean—usually the latter. Idling 
will be even worse if the timing is off. Check the 
timing and advance when cold, then get deep 
into the choke operation. Check it right through, 
and be sure all the carburetor adjustments con- 
form to factory specs. Find a mechanic who will 
check everything by the book—though they are 
hard to find—and your Plymouth will run right. 


“A set of points never lasted more than 3,000 
miles in my 1963 Corvair Monza, whether in- 
stalled by a Chevy dealer or by myself. Voltage 
checks out okay. I never use accessories without 
the engine running, and install a new condenser 
and rotor every time I change points. The Chevy 
zarage is stumped. What do you think could 
be wrong?" 

KENNETH P. CAMYRE, Amherst, Mass. 


Your trouble seems to be either electrical or 
caused by oil contamination of parts. Check the 


voltage at cranking speed, at road speed, and 


under road load. Check the polarity of the entire 
system thoroughly. If it's an oil problem, it could 
stem from too much play in the distributor or 
a crankcase vent system out of whack. 


“My 1959 Ford six engine block was just re- 
built. The valves were ground, valve seats re- 
lieved, and loose guides knurled. It ran beau- 
tifully for 500 miles and then developed a rough 
idle. Sometimes it pops through the carburetor 
when starting. Compression is 105—110 on all 
cylinders. Have I got valve trouble, or am I 
wasting my time with them? The ignition re- 
ceives regular servicing." 

Јонм Н. FLETCHER, Tomah, Wis. 


Popping through the carb can be caused by an 
open or leaking intake valve. Check for sticking 


= valves. If that is not the trouble, get a cylinder- 


leak test. If there’s no leak, I think you'll find 
ignition trouble. 


Got a question on autos? Send it to: 

"Say, Smokey—"’ POPULAR SciENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


Meet the most useful 
ower tool ever invented! 


"as. ЧА R^ wi Other drills are single 
= bs mee speed. This one is апу 
speed you want it to be. 
A | An accelerator instead of an “оп- 
‚ Ж "" off” switch gives you speeds from 0 
to 2000 r.p.m. to drill any material. 
Other drills operate in only one 
direction. This one goes forward and 
reverse. Lets you drive screws, nuts, 
bolts and remove ’em, too. Powers a 
workshop of accessories. We call it Drive- 
R-Drill. You’ll call it the most useful power tool 
ever invented. Comes in М”, $” 9" sizes. 


B um 


and l4 
Prices start under $30 at better hardware, lumber 
and department stores. Skil Corp., Chicago 60630. 


WRITE FOR FREE 32-PAGE POWER TOOL CATALOG. 
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Has trigger speed control, any speed 0-2000 rpm. 
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Drives screws and Removes nuts, bolts Makes threaded | Drills holes in tile, 
removes 'em, too like a power wrench holes in metal masonry and glass 
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Put power in your hands with $i 


©Skil Corp., 1966 


Last-minute news and notes to keep you up-to-date 


Million-ton ships on the way? 

Enormous cargo ships a third of a mile long 
and carrying over a million tons of cargo may 
ply the high seas in the not too far distant 
future. The mammoth vessels would be con- 
structed section by section, then floated to sea 
for final assembly. The technique was de- 
veloped by Associated Shipbuilders, Ltd., of 
Great Britain, and somewhat similar methods 
are already in use in Japanese and Norwegian 
shipyards. The million-ton ship would be 1,800 
feet long, 246 feet wide, 125 feet deep. By 
comparison, the Queen Elizabeth is 1,031 feet 
long and 119 feet wide. 


Neptune’s moon on collision path 

Although it won't be too soon, the giant moon 
Triton will eventually crash into the planet 
Neptune or will break up to form a ring around 
it. The collision between Triton (largest of 
Neptune's two moons and one of the giant 
satellites in the solar system) and Neptune 
will take place in 10 million years, according to 
calculations by Thomas B. McCord of the Cali- 
fornia Institute of Technology. Triton is about 
the same distance from Neptune as earth is 
from the moon, 240,000 miles, but the mass of 
Neptune is much greater than that of earth. 
The attraction between the two bodies is such 
that Triton causes giant humps-tides—to be 
raised on Neptune. These create a "dragging" 
force that brings Triton progressively closer to 
Neptune. 


Mechanical heart ready for testing 

One day in the near future, a cardiac pa- 
tient who clearly has no other chance for sur- 
vival will become the first person to test 
an implantable, mechanical, total-replacement 
heart designed by a team headed by Dr. Harris 
B. Shumacker ]r. and Dr. Winton H. Burns of 
the University of Indiana. Little larger than 
the human heart and comparable in efficiency, 
the mechanical heart consists of a semirigid 
outer housing and an inner collapsible bladder 
of silicone rubber. The space between them 
is filled with fluid, which is pumped rhythmi- 
cally to force blood into the arterial system. 
The hydraulic system includes a tiny 200-volt, 
400-cycle motor, hydraulic pump, fluid reser- 
voir, and magnetically controlled fluid-switch- 
ing valve. Previous mechanical hearts have 
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By W. STEVENSON BACON 


been external devices that have assisted—rath- 
er than replaced—the natural heart temporarily 
while it regained strength. 


New satellite to carry Apollo messages 

The new generation of Comsat communica- 
tions satellites- bigger and twice as powerful as 
Early Bird—will be used for keeping in touch 
with Apollo astronauts as well as for earthbound 
TV, telephone, and other communications. In 
this photo, one of the new "birds" is shown at an 
antenna test range where its sophisticated re- 
ceivers and transmitters are put through their 
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paces by Hughes Aircraft Co. technicians. Al- 
though the first satellite in the series, Lani Bird, 
failed to go into its planned orbit over the Pa- 
cific, other satellites in the series will shortly be 
launched to take its place. 


Does smoking cause auto accidents? 
Chronic cigarette smoking may be an impor- 
tant factor in automobile accidents. This con- 
clusion was reached by Dr. Ross A. McFarland 
of Harvard, who recently told the World Health 
Organization that smoking, along with tiny 
quantities of exhaust fumes, can create an oxy- 
gen deficiency in a driver sufficient to lower at- 
tention and make concentration difficult, and 


Continued 


SOLDERING KITS 


for electrical soldering, household repairs, hi-fi building, hobbies and crafts 


Dual heat soldering gun kit. In- 
cludes 100/140 watt dual heat gun 
with 2 trigger positions, 3 soldering 
tips, soldering aid, tip wrench, 
flux brush, solder, rugged $6595 
plastic case. Model 8200PK list 


Heavy duty dual heat soldering gun 
kit. Features a 240/325 watt heavy 
duty gun; 3 tips for soldering, cut- 
ting and smoothing; tip-changing 
wrench; solder; break proof $4995 
plastic case. Model D550PK 122 


Marksman soldering iron kit by 
Weller. Featherweight 25 watt 
iron outperforms all other irons 
of its size and price. Kit includes 
3 different tips, soldering $A 44 
aid and solder. Model SP23K a 


WELLER ELECTRIC CORP., Easton, Pa. WORLD LEADER IN SOLDERING TOOLS 


DECEMBER 1966 | 19 


Not everyone does as well, 
but C. E. Nevin, who started a 
business of his own, reports... 


Se! 


for 12 months 
l've averaged 


— most of it Clear Profit for Me! 


e Mr. Nevin expressed his grateful thanks for the oppor- 
tunity to have a fine business of his own. Many men 
have discovered how to be independent, to be freed of 
bosses and layoffs—to build their own future on a steady, 
dependable foundation. G. Mundt made more than $400 
one week. A father-son combination grossed $33,000 first 
year. Н. Lemon says, “I netted $133 in one 8-hour day." 

How much you make depends largely on you. You 
need no special skill, no large investment. Start part- 
time if you wish. We will help you get started and work 
with you for your success. Training and consulting with 
experts is available at no additional cost. 

No shop necessary « Our ELECTRIC RUG WASHER 
cleans rugs and carpets like new right on the floor...re- 
moves dirt and grime and helps to show their natural 
color and beauty. So efficient and safe for carpets, it is 
used by largest hotels and railroads. 

Don't delay. Mail coupon today for complete infor- 

mation including how to start making big profits in 
YOUR OWN business. BIG opportunity. 
Ours Is Not A Lease Arrangement « You are free to 
operate independently. You sign no contract. You own the 
detergerand are your own boss...every dollar you take in 
is yours. You pay no fees, or dues, or royalties, and enough 
supplies come with it to return far more than your invest- 
ment. Many earn the cost of the deterger in a week or 
two. It costs nothing to get details...write TODAY. 


Mail coupon today for interesting 


--------- FREE BOOK...----.---.., 


VON SCHRADER MFG. CO. 
W11 “R" PL., Racine, Wisconsin 


Send at once (no obligation) your FREE booklet containing 
information about your ELECTRIC RUG WASHER and how I 
can start my own permanent, profitable business. 


Name 
Address 
eee 


тила ии таша —— — À— — — — 
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VON SCHRADER MFG. СО. 
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Science Newsfront 
[Continued ] 


can result in muscular incoordination, sleepi- 
ness, and lethargy. Dr. McFarland believes that 
a large part of accident prevention depends on 
controlling temperature, humidity, ventilation, 
noise, vibration, and gas inside the car. 


Electronic eyes let blind ''see" 

Artificial electronic "eyes" that actually car- 
ry the impression of light and dark to the 
brain of a totally blind person are now a real- 
ity. The device, as reported by Medical World 
News, is made up of photoelectric cells and 
transistor circuitry, and generates pulses of 
varying frequency and duration in response to 
light and dark. The signals are fed to nerves 
tied into the reticular system of the brain 
through electrodes in contact with the fore- 
head. According to the inventor, Dr. Armando 
del Campo of the National University in Mexi- 
co City, the experimental unit has been effec- 
tive to some degree on all of the 124 persons 
tested thus far except those who were born 
blind. Subjects can judge distance, size, and 
depth, "see" luminous objects such as windows 
and lights, and recognize cars and trees, and 
plates and silverware on a white tablecloth. 


Whiskey—a diagnostic medicine 

Three or four shots of whiskey—or its labo- 
ratory equivalent in pure alcohol—can be a 
very effective tool in diagnosing certain meta- 
bolic disorders. This is the finding of Dr. Nor- 
bert Freinkel of Northwestern University, who 
has been giving injections of alcohol to fast- 
ing patients to find out whether their blood- 
sugar production is normal, and generally to 
check on the body's energy-burning processes. 
Alcohol tends to disrupt the body's normal pro- 
duction of blood sugar. For this reason, it 
can be used to measure the body's reserve 
capacity for maintaining blood sugar. Alcohol 
tests may prove especially useful for diagnos- 
ing and treating such maladies as sugar dia- 
betes and alcohol hypoglycemia in which the 
victim goes into coma after drinking. 


Telephones in airliners 

The first step toward airborne public tele- 
phones was taken by the Federal Communica- 
tions Commission recently, when it proposed 
to set aside some 60 two-way channels for com- 
munications between airplane passengers and 
ground-based telephones. Under the scheme, 
ground stations would be built in metropoli- 
tan areas and in central state-wide locations. 
Calls from planes in flight would be connected 
to the telephone system at the nearest ground 
station. The new telephone service would oper- 
ate in the UHF part of the radio spectrum be- 
tween 450 and 460 MHz. 


4 Band Portable VHF Receiver/ Direction 


inder 


A SPECTACULAR CHRISTMAS GIFT! 


Here is Nova-Tech’s 12 transistor 4 Band Portable. 
It picks up the entire VHF Aircraft Band, entire 
Marine Band, Low Frequency Navigation beacons, 
weather stations, and Standard Broadcasts, 

It is also an accurate navigation instrument, 
used in thousands of planes and boats for position 
finding and homing. 

Pilot II will furnish years of enjoyment to the 
aviation and marine enthusiast, and new skills 
and understanding to navigation students. For 
the serious pilot and navigator, it’s a valuable, 


АН 


perhaps life-saving instrument. 
4 Bands 

VHF 

L.F. 


A.M. 


S.W. 


108-136 MC All General Aviation communica- 
tions. Hear planes in flight, airport control 
towers, professional pilots, private planes. 
200-400 KC Weather Band. Up-to-the-minute 
accurate forecasts around the clock. F.A.A. sta- 
tions give all weather data for 200 miles around. 
550-1600 KC Standard Broadcast Band. Music, 
News. Sports. Sensitive receiver brings in stations 
ordinary radios just can't get. 

1.5-4.5 MC Marine / Shortwave / Police. Ship- 
to-shore, ship-to-ship, Coast Guard, fishing and 


Aircraft and Marine | dE 
' 4 Band Portable Receiver / Direction Finder $129.95 . 


pleasure boats. MAYDAY. Radio Hams. 


Hours Of Fascinating Listening 


BOAT NAVIGATION 


The new Nova-Tech PILOT II is a long-range 4-band 
VHF receiver and radio direction finder with exclusive Г 
features not available in other УНЕ portables! 


5 т L = ы 
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э) " 
14) i 
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l. "NULL" METER.  Locates direction instantly. 


2. SQUELCH CONTROL eliminates noise and static 
between VHF transmissions. 

3. ROTATING ANTENNA gives sharp, clean nulls 
to give accurate bearings. No need to rotate 
entire set. 

4, DF LEVEL CONTROL adjusts needle sensitivity. 
Also prevents overload from strong signals which 
could prevent sharp, accurate nulls. 

5, 180° LEFT-RIGHT BEARING SCALE gives accu- 
тасу of 10" diameter compass rose even though 
set is only 212" thick. 


15. TUNED RF AMPLIFIER and 3 gang tuning 
to-noise ratio. 


Over 50,000 Nova-Tech radio direction finders now in use 
all over the world... тоге than all other makes combined. 


X 
to 


POSITION FINDING 


Complete with 3 telescoping whip antennas, miniature ear- 
phone, leather carrying case, batteries, removable and 
adjustable mounting bracket. Only 8" x 5" x 2", smaller than 
an ordinary cigar box, it weighs just 2145 lbs. dnd it also 
lugs into regular house current. 


6. MORSE CODE, a handy guide 
to help identify beacon signals. 
7. CALIBRATED OPTICAL SIGHTS 
on rotating antenna flip up for 
taking visual bearings. 
B.REMOVABLE BRACKET is 
adjustable for horizontal or ver- 
tical mounting and can be used 
as carrying handle. 


9. TWO EXTERNAL HEADPHONE D 


4 Band Pilot II 129" 


Budget terms available, $40 down $20 month or charge your Diners Card, 


NO RISK ORDER BLANK 


JACKS, one for standard head- M 
phone, one for miniature ear- н 
piece (included free). € h 
10. TWIN PLUG-IN EXTENDABLE |i nova- ec кыс. { 
ANTENNAS fer best airborne § 630 Meyer Lane, Redondo Beach, California 90278. § 
11. LONG RANGE EXTENDABLE i Please send me 1 
REMOVABLE WHIP provides max- ё : is | | 
imum signal input on ground. with unconditional 10-day money back guarantee: | 
12. BUILT-IN EXTERNAL VHF 7 1. a | 
ANTENNA JACK for roof top or 4 Band Pilot II with house current adapter $129.95. 
car top antenna. Provides greater 
па Агат whip antenna р (1 I enclose payment in full. O Diner's No,- ї 
13, PUSH BUTTON piat Licht © 0 Budget terms: I enclose $40 down. О Ship C.O.D. ! 
illuminates entire slide rule cali- Ё 1 
bration scale for easy and accu- 
rate tuning at night. Ї Name i 
14, BATTERY SAVER PLUG. Exter- 3 Address if 
nal batteries can be connected. Ё City. State i 
itv, | | 
condenser provide excellent signal- i y | 
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champing at the bit 
for a really cool pipe? 
LIGHT UP A 


News from 
Nicholson 


Kirsten's patented Duralumin Radiator 
stem not only produces a cooler draw, 
but condenses out harsh and harmful 
tobacco impurities. Moisture easily is 
removed with a flick of the exclusive 
Kirsten valve. Featherweight Sportsman 
model features premium imported 
Mediterranean briar and hand-finished 
vulcanite bit. Order yours by mail 

today. Just $7 Postpaid. 


SEND FOR YOUR FREE CATALOG 


20 pages of full- 
color illustrations 
of all the Kirsten 
models up to 
$18.50 

KIRSTEN PIPE 
CO., Inc. 


Dept. PS-12 
P.O. Box 5227 


Seattle, Wash. 98107 "e I i "$7 
EVERY NEIGHBOR 1S A CUSTOMER 


Earn?5 An Hour 


during spare time in profitable 


Sharpening | 


BUSINESS 


worth shouting 
about! 


New Nicholson Silver Steel handsaws 
...and new Magicut power saw blades. 
They give you a real edge in woodcut- 
ting. See your hardware dealer. 


Complete Shop in One Machine 
No experience needed to start—anyone can operate 
at —and it turns out professional jobs every time. 


Start Spare Time Business 


An ideal spare time business—altho many 
find it so profitable, they devote full time to it. 
For complete fact-filled booklet telling you 
how to start and how others ҮКА кана, 
вепа оиро, No salesman will cal 


NICHOLSON FILE COMPANY, PROVIDENCE, RHODE ISLAND 
FILES - HANDSAWS - POWER SAW BLADES - ROTARY 
BURS - HACKSAW AND BAND SAW BLADES - HOLE 
SAWS - GROUND FLAT STOCK - INDUSTRIAL HAMMERS 


„><, il Foley Mfg. Co. 1208-6 Foley Bldg., Mpls., Minn. 55418 | 

U.S. A. i Send information on Lawn Mower Sharpening business. j 

| | | Name | 
NICHOLSON Address | 


Су. Zip Code 


SS M e M rr reme iei CUT NT P d ts ee ЗЕҢ, | 
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KEEP JEWELRY, STOCKS, CASH SAFELY AT HOME 


Library Book Safe 325 


ON YOUR BOOK SHELF IT 
LOOKS LIKE ANY 
OTHER BOOK 


e Combination lock 
e Gilt page edges e Embossed binding 


This looks like any other distinctively bound book, yet inside is a roomy 
6 x 315" safe equipped with a sliding combination lock. In it you can secrete 
with safety valuable papers, letters, coins, stamps, jewels, stocks, etc. If you 
have anything personal, or of value, this is a small cost for big protection. 


-————-----—- USE MONEY-BACK COUPON TODAY! -——— === 


MADISON HOUSE, Dept. PS-12, 488 Madison Avenue, New York 10022 
Rush me. .. .Library Book Safes @ $3.95 plus 35¢ 

; ; - , 2 а —X 
postage. | understand that if l'm not completely satis- МАМЕ 
fied, | can return it for a full refund. 


Enclosed is check ог m.o. for ф_____ 
[] Enclosed is $1. goodfaith deposit. Send C.O.D. CITY. 


I'll pay postman balance plus postal charges. STATE ZIP 
VITTTTITTITITITITITIITIIITIITTTTTTTTTTTTTTT 
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You'll Like Being a 


SKILLED - 
LOCKSMITH? 


... and You'll EARN MORE, 


LIVE BETTER Than Ever 
Before in Your Life! 


You'll enjoy your work as a Locksmith 
because it is more interesting than a 
hobby-—and highly paid besides ! And 
you go on enjoying the fascinating 
work, year after year. In good times 
or bad you'll be the man in demand in 


ВАК q 
| TUITION LE 
| Pus B 


"While 


training, 


this ever-growing field offering big I earned enough 

; at locksmithing 
pay jobs, big profits as your own boss. to pay for the 
AT TT , : , ТЕЧ. Course ani nur- 
What more could you ask! "hase" acp ta 


Train at Home—Earn Extra $$$$ Right Away 
All this can be yours FAST regardless 
of age, education, minor physical 
handicaps. Job enjoyment and earn- 
ings begin AT ONCE as you quickly, 
easily learn to CASH IN on all kinds 
of loeksmithing jobs. All keys, locks, 
parts, picks, master locksmith tools 
and equipment come with the course 
at no extra charge. Licensed experts 
guide vou to success, 

lilustrated Book, Sample Lesson Pages FREE 
Locksmithing Institute graduates now 
earning, enjoying life more every- 
Where. You can, too. Write today for 
exciting facts. Only school of its kind : 
Lie. bx N. State Dept. of Education. 
Асса Memb. Nat’l. Home Study 
Council. 


Appv'd for VETERANS 
LOCKSMITHING INSTITUTE 


Division of Technical Home Study Schools 
Dept. 111-126, Little Falls, N.J. 07424 


—a"BESEESRSAREREEEEBSEESMÁAIL COUPON NOW 9"sEHEEHBEHSESBBEEBEERBENN' 


LOCKSMITHING INSTITUTE. Dept. 111-126 1948 
Little Falls, New Jersey 07124 
Please send FREE Illustrated Book—''Your Big Opportunities in 


Locksmithing.’’ complete Equipment folder and sample lesson 
pages—FREE of all obliration—í(no salesman will call). 


п Check here if elirible for Veteran's Benefits 


equipment & sup- 

plies I wanted."'' 
.. Јое Waren, 

Üverland Pk., Kan. 


Est. 


ANO: maze ЕН AER RENE TE EU MC ETIN P EG Dr HEN 
(Ple ase Pr int) 

Anirexa.-...- m ————————aÓ———— 

LM AV mre ede demus MEE Ear aida Ei: Ol Bsa ee 
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100 CARS $1 00 


All popular late U.S. Cars, Foreign (Jag, MG, ar Mercedes, etc.), 
Old Timers (Stutz. Steamer, 1910 Ford, etc. 3: Jeeps, Station Wag- 
ons, Racers, Hot Rods. Die-cast. 2" loni. BUMPER TO BUMPER SET 
STRETCHES 17 FEET!! Correct detail, wheels, trim. styling. Name 
& Country on cach, Set, $1.00 plus 25c shipping. Set of permanent 
magnet motors, 35e extra. Make ичн go fast, slow, turn, crash or 
do stunts ot P prelate remote con 

171, Detroit, Mich. 48207 


Johnson Smith 


New 
BIG 
New 


Co., Dept. 


Catalog 2400 Novelties 


Send 10c for new catalog of novelties, live animais, 
scientific supplies, hobbies, funmakers, ‘planes & boats, 
looms. Magic tricks. joke articles, unusual seeds, gaat- 
et timesavers, cameras. optical goods. projectors 
movies, lucky jewelry, religious novelties, disguises, 
: musical instruments, stamps, coins, puzzles, fortune 
гепегѕ, radios, auto & Бип aàrrossn-ies. telescopes, magnifiers, C 
passes, banks, smokers' gadgets, artists’ suppen, printing sets 


Eines, motors, shockers. küives, billfolds, fireworks, guns, rines, 
sports, books, games. plants, etc. Send name, address & 10c to: 
JOHNSON SMITH CO.. Dept. 171 Detroit, Mich. 48207 


FOX MINI-BIKES 


Do-It-Yourself or Fully Assembled 


16 MODELS /rom 
2% hp to 5 hp 


Simple enough for even 10 year olds! Fun 
and easy! Any empty lot, field or woods is 
your playground. And, many models are 
licensable for street use. Small 
enough to fit in a car trunk — take 
it camping, to the cottage, beach 
. anywhere! 


BIG CATALOG $ 
Shows Bikes, Plans, 
Parts, Access., Pictures 


Colored Brochure only -25¢ 


F 0 X C 0 R P. Box T.C 4 


35950 


Ae ws d 


e Janesville, Wis. 53545 


Need more money? Earn $60-$76 

a week, spare time, at home mak- 

ing rubberstam ps for offices, fac- 
tories, individuals. Hundreds of 
uses. Hundreds of prospecta—ev- 
в erywhere, Right іп your own com- 
А munity. Turn out special stamps for 
' names, addresses, notices, prices, etc, 


' in minutes with table-top machine. We 
furnish everything and help finance you, at 
leas than bank rates. Write for free facts, 
No salesman will call. 


Rubber Stamp Div., 1512 Jarvis, Dept. R-3-PX, R-3-PX, Chicago 6 60626 


AVOID ICY SPILLS 


Every winter thousands are hospitalized due 
to falls on ice and snow. Protect yourself 
with Ice Creepers. Fit men's and wom- 
en's shoes, boots or overshoes, Carry in 
pocket, purse or car. Slip on or off in 
seconds. Heavy gnuge metal. A welcome 
gift. Send $1.75, we pay postage. No 
COD's. Money back guarantee. 


ART STYLE CO. 
Box 23-P, Essex Sta., Boston, Mass. 02112 


NEW 3 in one telescopes, 3 varlable 25X 
258. 75X magnification. Brass bound 
JI for ultra bright images 
75 power for long range. ШИ НЬ m 
Guaranteed to bring dis- gu oe le "Most 
nt stars, moons, ob- qa tl unl 
jects, sports 75 ' зк e EVO бүрө 
times closer. !  amazing-low price. 5 sec- 
tions. Opens 36" closes 1 ft.; Con- 
; taina 4 ground polished lenses. Can also 
be used as powerful microscope. American made. Маяа 
production enables us to offer telescope complete including 
case $4.98 post paid. Money back guarantee. 
Hartford, Conn. 


CRITERION CO., Dept. PSB39, n жиген St., 


NEW 1967 


FROM South Bend 
80 pages in full color. Illustrations and Tips on Fishing Tech- 
niques. Tips on Knots, Preparing Fish, Waterways and Record 
Fish. Send 50€ to cover handling. 


South Bend Tackle Co., Inc. Dept. PS South Otselic, N.Y. 13155 1 
| Please send South Bend catalog. Enclosed find 50€ to cover handling. — | 
! NAME 
| ADDRESS - | 
an ZIP | 

E 


— ————————— 
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. ELECTRONICALLY 
ANY CAR EVER MADE! 


—— 


COMPACT or LIMOUSINE 
DOMESTIC or FOREIGN 

и“ 4, 6 or 8 CYLINDER 

» 6 VOLT or 12 VOLT 

и” POSITIVE or NEGATIVE GROUND 


With New Improved Model BT-162 


" DWELL TACHOMETER 


EASY STARTS, OPTIMUM PERFORMANCE and 


' ASSU RE: a MAXIMUM GAS ECONOMY with MODEL BT-162 


MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE TECHNICIAN, MODEL BT-162 WILL 
PAY FOR ITSELF MANY TIMES OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER. 


The Model BT-162 will perform the services specified below 
| in addition to many other tasks too numerous to mention: 


Assure precise adjustment of points that are slightly 


worn or pitted. 


Indicate the most effective point setting without re- 


moving the distributor cap. 


quiet engine running, simply use the Tachometer sec- 
tion of the Model BT-162. Read the exact RPM while 
the engine is in neutral position. Then adjust the 
carburetor in conformity with the car manufacturer's 
recommendations as specified in the manual provided 


Read the average dwell of dual breaker points as well 
as individual dwell of each individual set of points. 


Indicate the correct settings for external adjustment 
type distributors. 


Car manufacturers' dwell angle recommendations are 
included in the manual provided with the Model 
BT-162 for all cars including the external adjustment 
type distributors specified above. 


It is no longer necessary to file points to smoothness 
when using the Model BT-162. The instrument will 
automatically make allowance for any existing "pitt- 
ing" or "wear." 


To adjust for mathematically correct carburetor ad- 
justment and thus insure maximum gas economy and 


with the Model BT-162. 


To locate a "miss" you need only disconnect or 
"short" the spark plugs one at a time with the 
Model BT-162 switched to the Tachometer position. 
You will be able to instantly identify which particular 
plug (or frequently its wire lead) is responsible for 
the malfunction. 


Cars with automatic transmissions function efficiently 


only if the fluid pressures are correctly maintained 
and since manufacturer's instructions always refer to 
RPM the Model BT-162 (or an equivalent tachometer) 
Is required to properly service automatic transmissions. 
Incidentally, the 5,000 RPM maximum range of the 
Model BT-162 is adequate for all car engines without 
any exceptions. 


The Model BT-162 comes complete, ready to use. Tune-up and anarating procedure manual 
included with your Model BT-162 describes in detail how to ma 

manufacturer's dwell angle recommendations for all cars. American and foreign. Packed 
with information from cover to cover. The manual is yours to keep even if you decide to 


return the instrument. 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTH NOTHING ON DELIVERY 


e all tests. Also includes 


$9995 


pur —— a n HP t Hn t ——M—— Un 


ACCURATE INSTRUMENT С0., INC. І 
цы цой сауа gessit ite | Dept.D-487, 2435 White Plains Road, Bronx, N. Y. 10467 | 
у р у | Please rush me one Model BT-162. If satisfactory | agree to pay $5.00 within 10 days | 
then send $5.00 and pay the 1 and balance at rate of $5.00 per month until total price of $29.95 (plus small Р.Р. | 
balance at the rate of $5.00 and budget charge) is paid. If not satisfactory, | may return for cancellation of account. | 
per month until the total price | kame 
of $29.95 (plus small P.P. and i 
budget charge) is paid. If not р ““"* — | 
completely satisfied, return to - o ————— R E C State | 
| ‘planati Sa ! Check h d епс! 29.95 with thi d 
us, no explanabon hecessary. ү озне Moa a raisin’ ine ples oh ni аби 10 QU Wiel Maria МЫМ 


a— — — — — c— -—— -— —— ашын -—— — —À —— —— G— X-— OMAÀ DX ОШЫН ЕНЕН — — — — НЫНЫН -——X — — ee -— ee — — — —-— ылан -X -—— IM" 
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4" | Trial lesson in 
a DRAFTING 
$ DESIGN 


ране ät Home In Spare Time 
For a Job with a Real Future! 


Check the want ads in any city news- 
paper—SEE the big-pay opportunities 
open to you as a Draftsman. Thou- 
sands of men like yourself have pre- 
pared at home, in their spare time, 
for this well-paid, prestige profession. 
' Easily learned in a few spare hours 
each week. Start now, and you'll soon 
be ready to take your pick of many 
good jobs! 


FREE INFORMATION— 


MAIL COUPON TODAY 


Can YOU learn Drafting at home? 
You'll never know until you send for 
our FREE TRIAL LESSON and find 


WE out! No charge, no obligation... 

FURNISH send for it today. С.Т. C. resident and 

| home study courses in Engineering 

EVERYTHING and other subjects have trained thou- 

you'll sands since 1904. Accredited Member, 
need! National Home Study Council. 


S- 234 Tech Bidg., 2000 S. Michigan Ave. 
Chicago, Illinois 60616 


Rush FREE Trial Lesson & information about high 
pay and exciting opportunities in DRAFTING. 


Age...... 


B &k B eee €" » m B m à к ш à B à ш B à b à -" ww m M MW M b m m M  » " шт mw тэ ш 


é - B B & b E oH à Bo à B ON à PB E B OH BOR OR BOB A * dá s - s à BoB & NB ÉD o BN MR b o OD B b ow Bom а 


Á à HÀ OB Po» ш v B oH P os s BOR OR Чї{аїе......... Zip or Zone..... 


Career in 

Career training the new easy way & 
with RCA Institutes, one of Americas RCA Institutes, Inc. 
leading Electronics Schools. Lab wor A Service of RCA 
with first lesson. Pay as you go. No Dept. PS-D6 
installment payments required, Send 350 W. Ath St. 


for free &4-page book. N.Y., N.Y. 10014 


Secreto of Teaching 
Yourself MUSIC 


Revealed in Your Home This Money-Saving Way 
7 ES! Now you can teach yourself to play Piano, 
Guitar, ANY instrument in your spare time— 
even if you've never played a note in your life! 
Famous proven Course makes it simple as A-B-C. 
Pictured lessons show you how. No teacher. No 
scales. No boring exercises. Amaze friends by playing 
favorite music. Write today for FREE 36-page illus- 
trated book. U.S. SCHOOL OF MUSIC, Studio 1512, 
Port Washington, N.Y. 11050, (Est. 1898. Approved, 
N. Y. State Educa. Dept.) Tear out as a reminder. 


PED PSA ye erstaunt 


A PROFITABLE 
NEW PROVEN 
BUSINESS 


Engrave plates such as door and 
desk plates, badges. identifica- 
tion plates. special signs. etc.—is 
simple. interesting and profit- 
able, Businessmen, home, office, 
factories, stores, boat owners, Бы : 
campers and many others re-  — — | 
quire engraved plates and become a source of profit for you 
in your spare time. You can easily fill order after order for 
name plates with the SM-100-2 ENGRAVER (size 13" x 13") 
the machine that makes you a professional at this work. Puts 
extra dollars in your pocket the year around. Get details at 
once, Write today. 


REPOWER with а 6 or V-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 


TION. Send $15.00 Dep. and we will 


ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire. 
phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS CO. 
314 S.E. 6th St., Phone 276-3442, Pendleton, Oregon 


PAYS BIG! SEND FOR FREE, BIG, ILLUSTRATED 
CATALOG NOW! Graduates report making substantial in- 
comes, Start and run your own business quickly. Men, 
Women, all ages, learn easily. Course covers Sales, Property 
Management, Appraising, Loans, Mortgages, & relat sub- 
jects. STUDY AT HOME or in classrooms in leading cities. 
DIPLOMA AWARDED.Write TODAY for FREE Booklet! 
Accredited Member National Home Study Council. (Established 1936) 
WEAVER SCHOOL OF REAL ESTATE 

3521-5 Broadway Kansas City, Mo. ыйа шл, 


: SMALL ENGINE REPAIR PAYS BIG | d 


Outboard * Powermower * Chain Saw * Tractor 


MAKE EXTRA MONEY —- or fix your 


own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 


pert. "Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
SUITE 12-G, 472 MARKET STREET, NEWARK 5, N.J. 


Learn how to become a 


GAME WARDEN 

GOV'T HUNTER, FORESTER, WILDLIFE MANAGER 
Exciting job openings now for qualified men who love 
outdoor work. Protect forests and wildlife—-arrest vio- 
lators! Good pay, security, prestige and authority for 
respected career Conservation Officers. Easy home- 
study plan! Send for FREE Fact BOOK, aptitude QUIZ, 
SUBSCRIPTION to Conservation magazine. State age. 

NORTH AMERICAN SCHOOL OF CONSERVATION 

Campus Drive, Dept. 418C, Newport, Calif. 92660 


ENJOY FLYING YOUR OWN BENSEN 


+ THE GYROCOPTER—EASY TO 
x BUILD—SIMPLE, SAFE TO FLY 
*- Acclaimed by novices and 


pros around the world. Low- 
est cost flying. Kits available, 
also building plans and flying 
instructions. Get 3-View Draw- 
ings, specs, photo for $3, or 
of Gyroglider $2. 


и a rn nn ee er eee 
I" : BENSEN AIRCRAFT CORP., Dept. PS-D6 
E __ Raleigh-Durham Airport, Raleigh, N. C. 27602 
налан NAME 
ww ADDRESS 
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The one antenna that does the work of three! Pulls 
| in beautiful color and crystal clear black and white 
| pictures on both ОНЕ and VHF channels... plus 
| the finest stereophonic and monophonic FM sound 
reproduction. 

300-ohm models for normal reception areas from 
$18.50 to $59.95 
75-ohm models for poor reception areas from 
$42.65 to $72.10 


FINCO ALL-BAND UHF-VHF-FM ANTENNA 
75 OHM Model CX-UVF-24 $72.10 List 
FINCO ALL-BAND UHF-VHF-FM ANTENNA 
300 OHM Model UVF-24 $59.95 List 


4 | 
| E | a 
i 
| 


introduces / 75-ohm COLOR VE-LOG ANTENNAS 


i ee e n а ГЬ 


TAL X. Lr uat Кач om ьа d а= 


Finco s Swept-Element Antenna challenges all com- 
petition. Its unique design assures the finest color 
and black and white TV reception—plus superb FM 
and FM Stereo tone quality. 

300-ohm models for normal reception areas from 


$16.95 to $54.50 
75-ohm models for poor reception areas from " 
$18.55 to $62.80 


м, 


Ом. 
кы. 
ы" 


чц ba 


FINCO SWEPT-ELEMENT VHF-FM ANTENNA `` | 
75 OHM Model CXVL-10 $43.25 List 


FINCO SWEPT-ELEMENT VHF-FM ANTENNA 
300 OHM Model VL-10 $34.95 List 


F R E E ALL FINCO CX-VL, CX-UVF AND UVF ANTENNAS COME WITH A FREE INDOOR SET- 
| lm m MOUNTED TRANSFORMER, VHF-UHF TRANSFORMER SPLITTER OR VHF-UHF SPLITTER. 


Send for free brochure 
Name 


: і 
THE FINNEY NE 
$$ | 

CC) а 2 
| 

i 


І 
i 
COMPANY i 
34 West Interstate Street - 
Dept. PS, Bedford, Ohio | Zip 
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with | S| great 


AUTO REPAIR 
2-IN-1 MANUAL 


Famous Illustrated MANUAL 
shows how you can 


FIX just about any part of 2,300 
Car Models, 1959-1966, including 
all new Compacts 


e TROUBLE-SHOOTER 
Section spots 2,300 Car Troubles 
for you immediately . . . leads you 

to exact Repair needed! 


OTOR'S brand-new 2-in-1 Manual 
practically does every repair job 

for you! Turns beginner mechanics 
nto experts, with time and money- 
saving tips in 1,300 big pages, 3,800 
pictures, crystal-clear directions. 
more. FREE 10-DAY TRIAL. 

Then, pay $2 in 10 days, $3 month for 
2 months, then $1.95 (plus delivery 
charge and sales tax), or return book. 
SEND NO MONEY NOW! Cut out this ad 
— mail with name and address to MO- 
BOOK PT., Desk 62Y, 250 
West 55tn St., New York, N. x. 10019, 


aa 


Try Giant 
Illustrated 


Prinb PIN „ае Erw au lene Ru VAN TERRE NL VR TERR ERE REQUE RUE Ае; 

ГГ осоо), a a ee ee 
Zip 

City & State ........... „Code... 


[Apply INSULATION] 


faster, 
easier and, 
“wetter... IAA 
vnb LL A. 
T-50 


| S i À SARR OW'S HEAVY 


STAPLE GUN 


THE GUN FOR 1001 FASTENING JOBS 


e Install ceiling tile 

e Install insulation 

e Weatherstrip doors and 
windows 

e Reupholster furniture 

e Staple wire fencing to posts 

e Repair window and door 


e Affix plywood panels to 
walls 

e Wrap and staple young 
tree trunks 

e Line kitchen and closet 
shelves 

e Hang drapes and curtains 


screens e Make decorative cornices 
e Fix loose wiring to floors, e Cover valences with 
walls material 
e Replace worn window e Put up Christmas 
shades decorations 


e lack down carpets e Staple down building felt 


e Lay new linoleum e Quickly repair odd wood- 
e Attach vines to trellis working jobs 


USE THIS AS A HANDY CHECK LIST 


| LITERA FASTENER COMPANY. inc. 


Saddie Brook, New Jersey 07663 
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FLORIDA HOMESITES WHOLESALE aes 
Interlachen Lakes Estates | 


Ideal for Contractors and Investors 
READY FOR 
BUILDING 


1/4 ACRE 
Homesites 
$300.00 each 


^g мо 


| Minimum Purchase - Three 1/4 Acre Homesites 


Total Payments ian uie 

{$15.00 Down, $15.00 Month E}'INTERLACHEN 

| In Beautiful Rolling Hills and, : \ Daytona Le 

Lakes of Central Florida }oriando 2% 

| Trailer or Camp Sites, 

| 40/x110' $295.00 

$5.00 Down, $5.00 per Month 

* ELECTRICITY * PHONES 
Send for Maps and Plats 


| WEBB-COTTON REALTY CORPORATION, REALTORS { 
11575 N. W. 7th Ave., Miami, Fla. 33168 


A BUSINESS OF YOUR OWN 
кера HYDRAULIC JACKS 


Earn while you learn at home. Trained and qualified mechanics needed 
NOW to service inoperative hydraulic jacks. BIG opportunity for ambi- 

tious men. We show you HOW — in your basement or garage, spare time 
cash income in an expanding industry. Don't wait, ACT NOW! Get the facts, 
Write for folder No. PS-12 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO. 


P. O. BOX БО е BLOOMFIELD, М. J. 


PLAY THE GUITAR IMMEDIATELY! 


Amazing New keyboard enables you to play the guitar 

immediately—without being able to read a note. Fits , 

any model guitar. Makes the beginner sound like an | 

experienced player who has studied for months. Key- 

board and instruction Books postpaid $12.95. Money- | 

back guarantee. | 
Corner D. House, P.O. Box 172, Frankfort, Indiana 46041 


pe — — шынынын  — — — — 


ENROLL—EARN YOUR DEGREE 


of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible 
Philosophy (M.Ph.B.), Graduate of Bible Philosophy (G.Ph.B.), 
Doctor of Metaphysics (Ms.D.), or Doctor of Divinity (D.D.). 
Chartered by State, Correspondence Courses only. Please write 


for FREE BOOKLET. 
AMERICAN BIBLE INSTITUTE 


Dept. SP, 408AW.75thSt., Kansas City, Mo. 64114 


BILL PROBLEMS ? 
WE CAN HELP YOU 
NOBODY REFUSED UP TO $15,000 


Bad Credit No Problem в Not a Loan Co. 
2 Send your name and address for FREE application “er 


NATIONAL ACCEPTANCE, dept. M-11 Ж 
5133 М. Central Ave., Phoenix, Arizona Ж 


150,000 CANDLE POWER FLAMETHROWERS 


Fits all 4 light systems—bright sockets. American made for American cars. 
75,000 candle power each sealed beam—over 2!› times as bright as stock. A 
fine pencil of light that stays on your side of the road. A safety feature for 
highway driving. may not be approved in some states yet. 


4 | 
! contents 
F 


Eos. d | 
|" the manufacturing 


JJ Ways 
improve 
your home | 


with versatile Im. een eo 
hardboard panels MEL нс А, п A - 
pe ty = = Be 
by MASONITE ви 


a panel for 
every purpose 


fips an 


working Masonite 
panels 


| T plan 
Send for your center ne naw do Vii MASONITE vanes: тенот 9 | ideas 
Free copy of this | ан Te сара 
- Hh А | MASONITE CORPORATION, Dept. PS-12 
idea book today. | Box 777, Chicago. Illinois 60690 

dd | In Canada—Masonite Company of Canada—Quebec 
aha Np | Please send me free "Hints to the Handyman," the booklet that gives 
| me 55 ways to improve my home. Please rush. 

MASONITE! ы 

. does it better! | Address 

Masonite is a registered trademark | 
of Masonite Corporation. ES = — State_ Zip Code 


мм 51 14- Д-РАСЕ 


ALLIED 
1967 CATALOG 


Top Savings on 
the best in 
electronics for 


| START A MONEY-MAKING BUSINESS 
B 21. [ин 247] 


FREE: 


A о everyone... 

k ah P Famous Knight-Kits e 

EIN E cree Stereo Hi-Fi е Tape Re- 
corders e CB 2-Way Gear 
e Walkie-Talkies e FM- 
AM Radios ө Short Wave 


e Portable TV е Ama- 
teur Gear è Intercoms 
and PA e Automotive 
Electronics е Test Instru- 
| o cae ments e TV Antennas 


1 
E 
E 


You can have your own lifetime business right at home 


k ti d mak to $200 th | A LLI E D A anio Hardware, Parts è Plus 
...work in spare time... апа make up to { a mon "NL" ceo Allied values! 
CASH! My FREE PLAN gives you all the facts: How y, ee 


to start, how to grow. You don’t need previous expe- 
rience. You don't have to sell. I'll even finance you. 
People bring you the work and pay cash. Over 90¢ of 
every dollar you collect is clear cash profit. And you 


NO MONEY DOWN! 
24 months to pay with 


are 
— À A 
puniat eran pror 


Allied Credit Fund Plan. 
work when you want to. Let me prove you can't find 7 FREE! ALLIED RADIO, Dept. 8-M | 
а more certain, lower cost, higher paying Ц à 1 
business of your own. Р.О. Box 4398, Chicago, 111. 60680 

ы Just Mail Coupon—No Salesman Will Call IM ook = 1 LJ Send FREE 1967 Allied Catalog 
| BELSAW SHARP-ALL CO., Stan Field, Pres. " 
7073 Field Bldg., Kansas City, Mo. 64111 \ er NE ) 
| Мате i Address 
j Address | - 
| City State Zip | City , State i o Í 
Lem RET pui a ine n, ci n C a TERR EE RAE КНУ Ё амн ame cmm гыз алый su ue шыш GERD ee eee ee cem HER ONE ee UR Cms mm mum. — — — — A 


DECEMBER 1966 | 29 


— = 


THIS VALUABLE BOOKLET 15 


TRAINING FOR 
LEADERSHIP 


TO AMBITIOUS 
MEN WHO WANT TO 
SUCCEED IN BUSINESS 


Study Law at Home] B 


The law-trained man wins rapid promo- 
tion, big income, great personal influence 
and prestige in any line of business activity. 
Leading corporations seek out such men for 
key positions. Under supervision of 
LaSalle’s distinguished law faculty, you can 
master law thoroughly and enjoyably in 
your spare time. Your study is illustrated 
with actual legal cases. Famed LaSalle Law 
Library of 14 volumes given to you as part 
of course. Mail coupon today. 


LA SALLE EXTENSION UNIVERSITY 


l A Correspondence Institution е 
i 417 S. Dearborn, Dept. 60-029, Chicago, lllinols 60605 \ 
i Please send me your free illustrated booklet 1 
! “Law Training for Leadership” 1 
8 i 
E RRS oraaa ew ee Ne Г Age..... Е 
І E 
: Address......... c eee e eene Соцп{у........... $ - 
3 City & Zip i 
aoo c—— SCS TLL Te RT REC No. .... — 
i D 
і 

і 


E Working i 
t Occupation: qui ieee ER Rin se Hours...... А.М....... P.M. l 
mm um "EMEN I €" ORI EE IE EL I E on = шй 


a If employed, start part time. Alert 
A ч W Pa dealers can gross $9 hourly profit plus 
Lf =, $6 оп EACH serviceman. Clean, revive, 
lp -- mothproof, flameproof rugs & uphol- 
6 = stery. No shop needed. Nationally ad- 
ne vertised world-wide service. We train 
UE апа assist you. Easy to learn. Quickly 
Ys established. One job daily brings a 
good income. Easy terms. Send today 

for FREE booklet. No obligation, 


DURACLEAN CO., 6-18D Duraclean Bldg., Deerfield, 111. 


You can make monty in 


REPAIR 


Learn at home the low cost Sweazey Way 


Watch repairing pays up to $6 an hour, part time watch makers 


report on survey. Unique and modern Sweazey home study 
System starts you making repairs right away on Swiss and 
American Watches. Professionally prepared training. No previous 
experience needed. Special tools provided for practice. Tuition 
only $5 a month. Diploma Awarded. Free sample lesson and 
opportunity book give all facts. Write today. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 
ӯ 4126, Fox River Grove, Illinois 60021 
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L St тг 
- . E кее. 


, sue T 
by ое ak | 
casting pri 
an army 


Pour and Paint Lead 


Soldiers 21," tall. 3 action 
poses. Make up to ee mol 00 
iers per hour, Complete se 

210.00. Add $1.00 West of $10 
Rockies, Canada, Mexico. 

Satisfaction Guaranteed. 


Extra Molds—Carl- 
son Raiders, Knights 
of the Round Table. 
Civil War Cannon. 
Confederate & Union 
Calvary, Machine Gun- 
ner. $3.50 each. 

Extra Casting Metal— 


36 piga. 114 108. $2.00: 
3 lbs. $3.50. 


erem. Д scat 


pA prey a: crm py — 
^w Ый - "EI - тай" - 
TET n " 
i 


supply total for о 


НОМЕ FOUNDRY - Dept. PS 


INVENTORS 
PATENT SEARCHES IN U.S. PATENT OFFICE 


Patent Development Engineering and Patent Sales Promotion 
Send for Free Invention Certificate and Patent Information 


GEORGE SPECTOR Licensed Patent Engineer 


U. S. Patent Office Former Examiner, 3615 Woolworth Bldg, New York 


500 N. Spaulding, Chicago 60624 : 


Locksmithing Making 
Now Made Easy! Practical up-to- 


date course 
teaches you how to pick locks. de-code, 
make master keys, repair, install, serv- 


шп! 


|! 

| 

j f 
ч ice, etc. New self-instruction lessons 
27, 7. for every handyman, homeowner, саг- 
ЖЖ au penter, mechanic, service station op- 


erator, fix-it shop. hardware 
dealer, gunsmith, 53 easy illus- 
trated lessons. Full price only 
25.95, postpaid; or C.O.D. plus 
postage. Satisfaction or refund 
N lson-Hall Go. Dept. MV-1 
e " о. „ е ‘am 
325 W. Jackson Bivd., Chicago 6, Il. 


HOME-IMPORT 


Bissau Big Profits 


Complete co eii. TT 4 


shown. Dazzling Батан See 
x Bering no investment. Full or spare time. 


ЧЫ pistol $5.74 Write for FREE BOOK todayto... 
MELLINGER, 1554 5, Sepulveda, Dept. X24C, Los Angee 25 


Bill Problems 


CAN'T MAKE ENDS MEET = 
NOBODY REFUSED UP TO $10,00000 
POOR CREDIT, No Trouble. NOT A LOAN CO. 
Send Your Name for FREE APPLICATION 
AUTOMATIC ACCEPTANCE * Dept. 97 


307 Pocasset Ave., Providence, R. l. or 
.. 418 Broadway Blvd., Reno, Nevada 


SEE THE 


T 


LE I 
LEJ 


в up Taster, 


| PAY WITH KS. HOME TRAINING ist tator vay 


NATIONAL 


A “NEVER-BEFORE” OPPORTUNITY 


AUTO- MECHANICS DIVISION - 


Automotive-Diesel Master Course < to, “7 ‚д 
У Automotive Mechanics к. eee ee 
3. Diesel Mechanics a с 
4. Engine Tune-Up and Electricity 
Eighty million cars and trucks need ин 
К КЕД iA і maintenance. Here's real opportunity! Ss 
o. s | Ji | Get and keep valuable tools. No kit &@ 
A. deposits, no extra cost. | 


ELECTRONICS DIVISION 


1. Electronics-TV-Radio Servicing 
and Communications 

2. Master Course in Electronics-TV- 
Radio Advanced TV and Industrial 
Electronics 

. FCC License Course | 

. Radio Servicing (AM-FM-Transistors) Г: 

. Television Servicing (Including Color) oe 

. Stereo, Hi-Fi and Sound Systems 

, Basic Electronics 

. Electronics Math NO KIT DEPOSITS 


AIR CONDITIONING- 

REFRIGERATION DIVISION 

1. Air Conditioning-Refrigeration 
Servicing Course 

2. Air Conditioning Refrigeration & 
Electrical Appliances Master Course 1 " 

Good income in servicing and installation. Comme. 

Big equipment kits with both courses at онии 


по extra cost. No kit deposits. | 
HIGH SCHOOL AT HOME | CLASSROOM TRAINING AT LOS ANGELES Ё NATIONAL TECHNICAL SCHOOLS, DEPT. 202-126 
National offers accredited | You can take classroom training in our Г 20 л: S. Figueroa St. Los Angeles, Calif. 90037. 


|" high school programs. Take | famous Resident School in өн. к heck опе only. 
E EMT oberta you need. | килы Check шы . occum i C] ELECTRONICS PCI AIR CO JNDITIONING 7 
' Study at your own pace. § School box in coupon : ^ sb > REFRIGERATION Division 


Everything included at one | for full details. | ae i 
low tuition. Check special |e——M 0 Е AUTO M MECHANICS а ^ iE 
High School box in coupon | SEND FOR FREE BOOK " Ma g онен SCHOOL Department 


nA». for complete FREE Diploma | & SAMPLE USE MN n Name | Age 


information. em SCHOOLS / Address 


HP ll 
T [] Check for Veteran Training under new G. 1. Bill. 
4000 S. Figueroa St. Los Angeles, Calif. 90037 C Check here if interested only in classroom 


YOU ENROLL BY MAIL. NO SALESMAN WILL CALL. [WE ao suo ME ei 


2) Oz. of this 
glue is equal 
to the strength 
of 384 nails. | 


со ы М ьш 


| HOME APPLIANCES DIVISION 

1. Home Appliances Master Tech- 

| nician's Course 

м f 2. Home Appliances Servicing Course 
= | Prepare for full or part time career. 

> [ Earn while you learn. No kit deposits. 

| Tools included at no extra cost. 


NATIONAL 


4000 S. Figueroa St., ya Angeles, California 90037 ' 


City ^ 111 State 


„to Learn Quick—Earn Quick at Home 


Be a TYPEWRITER - 
REPAIRMAN 


NOW, for the FIRST TIME, you 
can get into this booming, un- 
crowded, high-income field! You 
can easily, quickly cash in on the 
one skilled trade with proved 
p industry training, never before 
- Earn up to $50 per week available by home study! 
eM into wall -paid jobs Earn while you learn to fix, re- 
„ Be the Boss of a big-profit build, resell ALL MAKES AND 
business of your own MODELS, you get real typewriter, 
Great DEMAND for trained sub-assemblies, professional 
men. Over 25 million type- tools all at NO EXTRA COST with 
writers need service and re- course. Illustrated step-by-step 
pairs. Find out how YOU can instruction under guidance of in- 
cash in FAST on this 300 mil- dustry experts. Get full facts in 
lion dollar market. WRITE — FREE BOOKLET from only school 
TODAY: Tynewriter Repair authorized to give you industry- 


Falls. Now sores dii. " approved training and State 


М. J. Lic'd. Acct'd. Member Approved Diploma. 
Nat'l. Home Study Council MAIL COUPON NOW! 


TYPEWRITER REPAIR SCHOOL, Dept. 311-126, Little Falls, New Jersey 07424 


Send FREE BOOKLET ‘about opportunities for Typewriter Re- 
pairmen. No obligation. No salesman will call. 


Name 


Why drive nails into expensive paneling 
when you can glue it up faster and more 
securely with Panel Adhesive? It’s simple. М 
Just apply adhesive to furring directly $ 
from caulking-gun cartridge container. € 
One tube glues up four to five 4’ x 8’ 
panels—with a strength equal to 384 nails 
per panel. 


G U.S.Plywood 
Corporation 


777 Third Ave., N.Y., N.Y. 10017 e 


Address ni — M ———Ó MD 


GII mW e—— MÀ — MÓM— Lt 
O Check here for Veteran Information 


EET dem um pee HP GeXES COSM CNN do nas; ee em dam ШЕ gam ce a Re RECO GE UNS NND GNO es ee CNN ШЕШ. es es US 


n m 


i 
i 
i 
i 
i 
! 


Е "у, н 


| ture Article . 


| saw with ground cast 


CA 


ELECTRIC MOTOR 


POPULAR MECHANICS 
Reports on New 
Amco Tool 
POPULAR SCIENCE 
Publishes 6-Page Fea- 
. . Follows 

with Special Report 
WORKBENCH MAG. 

Awards “Work Tested" 
Seal to Amco Tools 


POPULAR SCIENCE shops and c 


no fancy extras. 
Says, 
does a fine job... 8” 
demanded of it.” 
back guarantee* that says so. 


.sturdy but plain.. 


8” TILT ARBOR 
POWER 
SAW 
$1495 


f o.b. factory. Wt. 25 Ibs. 


Includes completely : 
assembled cast iron and aL 
steel 8" tilt arbor power x 


iron table . . . less blade. 
M desired, RIP FENCE 
for easier work | 
alignment, $3.50 Lond 
additional Y 


6” SWING 
3-FT. LATHE 


299s 


Complete : as shown 


Sturdy all cast iron power tool 


‚ (Saw) boasts many features of its Digger brothers,” 
blade rips cleanly . 


rafts editor reports: ' 


‚А good bitof sound - 


BUY DIRECT FROM Armco Au р Ер 0015 
OUR FACTORY... наа" OW T 

REVOLUTIONARY PATENTS DECREASE COSTS, 
Full scale power tools of heavy duty 100% cast iron and steel. 


AMERICA’S TOP MAGAZINES AND 1 MILLION AMCO USERS SAY: 
“FANTASTIC VALUES IN PROFESSIONAL QUALITY POWER TOOLS” 


. the tools were purchased by Popular Science and 
put through the same demanding jobs expected of other VE more expensive) shop tools. No gleaming chrome, 
-imaginative— engineering." POPULAR MECHANICS 
WORKBENCH Magazine states: "jointer-planer 
low-cost lathe amazingly versatile . 
Read the remarkable details and mail the coupon today. You won 4 go wrong. There's a money- 


. we found it to do everything 


SAVE AS 


MUCH AS 80% 


INCREASE EFFICIENCY 
Streamlined 


desigm reduces weight, cuts material and production costs. Special patents 


provide added efficiency, accuracy, savings. 
a and packed right in our own factories, shipped direct. . 


DOES WORK OF $75 BENCH SAW 
as is. Converts easily to equal any $300 
floor model cabinet units! Crosscuts, 
rips, mitres, cuts compound angles, 
dadoes, makes coves and mouldings. 
FREE CABINET BASE PLANS 

Use as portable bench saw as re- 
ceived (inset photo) . . . or transform 
easily and inexpensively into floor 
model (as shown) guar. to do work of 
floor models costing $300. FREE plans 
_.. Sheet of 34" plywood and 3-4 hours 
are all you'll need. Use your AMCO saw 
for cutting. Plans provide 27" x 24" 
work surface, 33" height, pullout saw- 
dust bin, tool storage compartment. 


10.YEAR FULL SERVICE GUARANTEE* 


Parts made, assembled, tested 
. save store profits. 


BLADE TILTS. . . TABLE STAYS LEVEL 
* Locks securely at any angle to 50°, 
raises, lowers 0"-214" © Patented tilt 
mechanism, accurate etched scale * 
Patented motor mount takes std. !/ 
h.p. or larger motor, keeps belt tight, 
assures perfect alignment at any angle, 
transmits full power * Takes std. blade, 
saw insert removes to take dadoe heads, 
cutters, etc. (not incl.) * Accurate mitre 
gauge assembly * Ground spindle * En- 
closed steel base * ''Compo'' bearings 
* Accessories available at factory prices 
* RIP FENCE, if desired for easier work 
alignment: Std. size (for bench saw) 
$3.50; larger fence (for cabinet base, 
as ill'd.) $4.50. 


DOES THE WORK OF $40 UNITS— 


wood or plastics with the precision and 


| FULL 22" LONG, 44" 


turns 


speed of machines selling for 4 times $4 995 oy Aes 
as much. Tubular steel bed, ball thrust | F. 0. B. DOES WORK OF $60 UNITS 
factory cup center, spur center. T-Rest as. Factory Now, at little more than a hand tool 


sembly, lever action tail stock. 
2 speed pulley. Fits any motor, 


10-YEAR FULL SERVICE 
GUARANTEE* 


Optional Faceplate 
for turning bowls, 
чай, !атр ium 


$2.50 


SPECIAL AMCO PRICE 
(when purchased with 
any unit in this ad) 


$4450 


t.o.b. factory 
if purchased separately, , 
8.95 


Limited quantity purchase . 
come, first served, Wt.: 17 Ibs. 


Otherwise, as described below 


MAIL COUPON TODAY! 


Please send me the Eg checked, Payment in full enclosed 
Cee ree USO RE r $3 deposit each item enclosed, balance 

C.O.D.[] | MUST "BE FULLY SATISFIED OR WILL RETURN 

UNIT WITHIN 10 DAYS FOR FULL REFUND. No questions asked. 

[] 8” Power Saw at $14.95 [] Jointer-Planer at $19.95 

[Г] Standard Rip Fence #354 at $3.50 [ ] Lathe at $9.85 

Г] Long Rip Fence 2:354C at $4.50 [O Drill Press at $29.95 


1/2hp GE Motor: [| $14. 80 (purchased with other item) 

[] $18.95 (if purchased separately) 
BAM... eonim aec A RC EGRE Se CC TR NC ER RS 
ipioic geste n nÉ—' 
DIDI еза re er ZONE/ZIP ...... STATE — 
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| You must be fully 
| return in 10 days, 


iMoney refunded 
Lin full, 


SPECIAL LIMITED TIME ONLY 
Brand new factory-fresh motors for use 
with any of the units on this page. 


FULL SERVICE 1-YEAR WARRANTY 


AMERICAN MACHINE & TOOL CO., Dept. PS-126, Royersford, Pa. 


price, a guaranteed professional quality 
| precision machine which does same work 
as skilled hand planing . . . much faster, 
|! more accurately. Make accurate glue 
joints; rabetting cuts for doors, window 
frames, table drawers; square taper cuts 
for chair legs; accurate beveling. 


* Precision ground cast iron tables, ad- 
justable for depth of cut * Rigid cast 
iron base * Mew patent-pending design 
holds clearance between knives and tables 
at any depth + Rabett depth 44" • Hardened, ground high 
speed steel knives * Patent-pending fence adjustable to 
any position, any angle 09-509? * Patent pending lift-off 
guard (nothing to loosen!) * Balanced steel cutter head. 


Complete 
as shown 


10096 
precision 
ground 
cast iron 
and steel. 


UNCONDITIONAL | 
10-DAY 
MONEY BACK | 
GUARANTEE 


satisfied. If not, 
freight collect. 


no ques- 
tions asked. 


üt 32” RADIAL 


DRILL PRESS 


| "Cap. Jacob's Chuck Inc. 

| ELI ILIA IEEE industrial quality precision machine with 

| all features of standard drill press, 

| many extras. Head raises, lowers. Greatly 

| ' increased depth of throat. Can be pre-set 

to any angle or position for on-or-off table 

| drilling . . . even horizontal drilling. All 

| cast iron and steel. 5 

| 10-YEAR FULL SERVICE GUARANTEE 

| *10-YEAR FULL SERVICE GUARANTEE Any part or 

| parts of апу AMCO power tool which may become іпор- 
erative for any reason within ten years after the purchase 

| date will be repaired or replaced by the factory without 

a" cost to the purchaser. Your only cost: for postage. 


| 10-YEAR FULL SERVICE GUARANTEE* 


253 ways to win yourself a 


RAISE IN PAY 


answer your questions. Easy-to-read, illustrated 


Dozens of new careers are open to you with I.C.S. 
training. More than 250 job-related courses. 
Oldest, largest correspondence institution. 7,500,- 
000 students since 1890. Learn facts, theories, 


practical 


ACCOUNTING 

Accounting for Business 
Programmers 

Accounting ( Canada) 

Auditing 

Business Law 

Cost Accounting 

C.P.A. Review 

Estate & Trust Accounting 

Executive Accounting 

Federal Tax 

General Accounting 

Industrial Accounting 

Junior Accounting 

Legal Accounting 

Office Accounting 

Personal Income Tax & 
Social Security 

Practical Accounting 

Public Accounting 

Small Business Accounting 

Starting & Managing a 
Small Bookkeeping 
Service 

ARCHITECTURE 

AND BUILDING 

Arch. Drawing & Design 

Architecture 

Building Contractor 

Building Estimator 

Building Inspector 

Building Maintenance 

Carpenter-Builder 

Carpentry & Millwork 

House Planning & Interior 
Design 

Mason 

Painting Contractor 

Reading Arch. Blueprints 

"нө а, Arch. Design & 


Prac 
Beim "i Mech. Systems 
in Buildings 
ART 
Amateur Artist 
Commercial Art 
Commercial Cartooning 
Interior Decorating 
Oil Painting for Pleasure 
Show Card & Sign Prod. 
Show Card Writing 
Sign Painting & Designing 
Sketching & Painting 
AUTOMOTIVE 
Automatic Transmission 
Specialist 
Automobile Body Rebuilding 
& Refinishing 
Automobile Electrical Tech. 
Automobile Engine Tune-Up 


applications. 


Automobile Technician 

Automotive Mechanic 

Diesel-Gas Motor Vehicle 
Engines 


BUSINESS 

Advertising 

Basic Inventory Control 

Business Administration 

Business Management & 
Marketing 

Business Maid gement & 
Production 

Canadian Business Courses 

COBOL Programming 

Condensed Business 


Practice 
| Direct Mail & Mail Order 


Advartising 
i~ euren ey 
apazine & Newspaper 
s 
Managing a Small Store 
Marketing 
Marketing Research 
Modern Executive 
Management 


| Office Automation 


Office Management 

Programming for Digital 
Computers 

Programming the IBM 1401 
Computer 

Purchasing Agent 

Retail Business 
Management 

Retail & Local Advertising 

Retail Merchandising 

Retail Selling 

Systems and Procedures 
Analysis 

CHEMICAL 

Analytical Chemistry 

Chemical Engineering 


| Chemical Engineering Unit 


Operations 
Chemical Laboratory Tech. 
Chemical Process Operator 
Elements of Nuclear Energy 
General Chemistry 
Instrumental Laboratory 
Ness n 


ENGII NEERING 
Civil Engineering 
Construction Engineering 


| Highway Engineering 


Principles of Surveying 
Reading Highway Blueprints 
Sanitary Engineering 
Sewage Plant Operator 


Instructors guide you, 


| Structural Engineering 


Surveying and Mapping 
Water Works Operator 


DRAFTING 
Architectural Drafting 
Design Drafting 
Drafting Technology 
Electrical Ога 
Electrical ЕИ ИШЕН 
Ог ие 
Еі піс Drafting 
\eiroductory Mechanical 
Drafting 


Pillechanical Drafting 
Pressure Vessel and Tank 


Prinwfeading 


Sheet Mefai4_ayout for 


Air Corfüifipning 
Structural ЁТ п; 
ELECTRIGAL 
Electric Motor €epairman 
Electrical Applidnge ^ 

Servicing 


"Maectrical Contractor 


Wictrical Engineering 
wer option or 
Mctronic option) 
Ее ага Engineering Tech. 


Eleda] Instrument Tech” 


{пан ла! Electrical Tech. 

Роме пе Design and 
Confiffuction 

Power ап! Operator 
(Н ог Steam Option) 

Ргас е Elgetsician 

Practical Linean 

Reading Electrical 
Blueprints 


ENGINEERING 
( Professional) 
Chemical Civil 
Electrical Mechanical 
Industrial Management for 
Engineers 
ENGLISH AND 
WRITING 
Better Business Writing 
Free Lance Writing 


Introductory Tech. Writing | 


Modern Letter Writing 
Practical English 
Short Story Writing 


HIGH SCHOOL 

High School Business 

High Schoo! (Canada) 

High School College Prep. 
(Arts) 

High School College Prep. 
(Engineering & Science) 


Clip coupon—and take your first big step to real success! 


"Italian 


texts, written by authorities, are yours to keep. 
Famed |.C.S. diploma to graduates. Convenient 
payment plan. Take charge of your future now. 
Send our coupon for three FREE booklets. ~ 


High School Gagera 
High School Mathematics 
High School icretarial 
High Ѕспо  Уоса(іопа! 
LANG@AGES 
Edited by Berlitz) 
Кә German 
Spad 


LEADERSHIR 
Basic Supervisiogi 
Industrial Когета р 


| MiMustrial Supervision 


Personality Developman 

Parseonel-Labor Кеја пз 

MATHEMATICS 

АЁ апо Mathematics 

Мегди and Mechanics 
for Engffiring 


Маай tas and Physjer™ 


lor Engi 
ees ^ hysid Tor" 


мә т, quM 
SURE ios 


MECHANICAL 
Aircraft &Powesd ant 
Mechanie 
Industrial ERgingifing 
Tndustrial їп5 теш tn 
Machine Оез 9 
Méchanical Engi eec 
QusMty Control — , 
IM Efpineering TR. 


Value i 


PETROLEUM 

Natural Gas-Ppstiuction & 
Transmissfon 

Oil Field Technfllogy 


bPetroleum Prodhction 
| Petroleum Production 


in 


E 
Petr Reline y. Oper. 


| Pipeline Enpméering 


PLASTICS 
Plastics Technician 


PLUMBING, 

EE ee AIR 

CONDITIONING 

Air Conditioning 

Air Conditioning Maint. 

Domestic Heating with 
Oil & Gas 


| fete Refrigeration 


eatin 


Heating & Air Conditioning 


with Drawing 
| Industrial Air Conditioning 


1.C.S., Scranton, Penna. 18515 


Padustrial Heating 
umbing 
Ambing & Heating 
Piattical Plumbing 
Retrrgeration 
Refhigeration & Air 
Conditioning 
Steam tltting 


"PULP AND PAPER 
Paper Маса Operator 


г Making 


„РП Making 


» & Paper Enginearing 


amd paper Making 
| or LEÉMANSHI 
| Ve salesmanship’ 


Sd рле ges 
anagemen 
езт ip 


SEO EXKRIAL 


Stenographié 
Typewriting 


BhSHOP PRACTICE 
“Drill Operator 


roawndry Practice 
‚түлө Ме!а!!ш@ 
he Operator, 
Machine Shoiflfspection 
Machine Shay Practice 
Machine 20р Practice & 
Тосо пк 
МеіаШ са Engineering 
ТО оору 
МШЕ Machine Operator 
Müllicraft Maintenance 
echanic 
Practical Millwrighting 


| Reading Shop Prints 


Rigging 

Tool Engineering Techn'gy 
Tool Grinder 

Toolmaking 

Turret Lathe Operator 
Welding Engineering Tech. 


STEAM AND 
DIESEL POWER 
Boiler Inspector 
Industrial Building 
Engineer 
Power Plant Engineering 
Stationary Diesel Engines 
Stationary Fireman 
Stationary Steam Eng. 


TEXTILES 

Carding 

Carding and Spinning 
Dyeing & Finishing 
Loom Fixing Spinning 
Textile Designing 
Textile Technology 
Textile Mill Supervisor 
Warping and Weaving 


TRAFFIC 

Motor Traffic Management 
Railway Rate Clerk 

Traffic Management 


TV-RADIO- 
ELECTRONICS 
Communications Techn'l'gy 
Electronic Fundamentals 
Electronic Fundamentals 
(Programed) 


!Flectronic Fundamentals 


A with Electr. Equip. Tr'n'g 
Efectronic Instrumentation 
«Servo Fundamentals 

Несці Principles for 


иіс Цор 
бенен end Applied 
Calcul 


Electrode Technician 
b S Radiotelephone 


| чы енә of Electronic 


puters 
General Electronics 
General Electronics with 
Electronic Equip. Tr'n'g 
Hi-Fi Stereo and Sound 
Systems Servicing 
Industrial Electronics 
Industrial Electronics 
Engineering 


| Industrial Electronics 


Engineering Technician 
Practical Radio-TV Eng'r'g 
Practical Telephony 
Principles of Radio- 

Electronic Telemetry 
Principles of Semiconduc- 

tor- Transistor Circuits 
Radio Servicing with 

Equipment Training 
Radio & TV Servicing 
Radio & TV Servicing with 

Equipment Training 
Second Class Radiotele- 

phone License 
sound Systems Specialist 
Telephony, Electronics and 

Radio Communications 


| TV Receiver Servicing 


TV Technician 


Accredited Member, 
National Home Study Council 


Special rates to members of U.S. Armed Forces, 


Box 058651, Scranton, Penna. 18515 (In Hawaii: Р.О. Box 418, Honolulu. Іп Canada: 1.0.8. Canadian, Ltd. Іп other countries: 1.0.5. World, Ltd.) - 
g — Without cost or obligation, rush me “HOW to SUCCEED,” the opportunity booklet about the field | have indicated below, and a sample lesson, В 
[] New! Special Package for Women! Special training programs for industry Convenient Payment Plan - 
- Name of the course in which you are interested _ — — - 
- Мате Age . Address j - 
- City State Zip Code Working Hours A.M. to P.M. В 
- Occupation Employed by Approved for veterans under new G.I. Bill. : 
Ц g | Е 
be E 
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BIGGER... BETTER 
THAN EVER! 


40th ANNIVERSARY 


1967 CATALOG 


YOUR BUYING GUIDE 
FOR: © Stereo G Hi- 
Fi Systems G Com- 
ponents. @ Tape Re- 
corders. @ Electronics 


Parts, Tubes, Tools. 
e Phonos G Records. 
e Ham Gear. 9€ Test 
Instruments & Kits. 
e Cameras & Film. 
e PA. € Citizens Band. 
e Radio G TV Sets. 
e Musical Instruments. 


SEND FOR 
YOURS TODAY! 


Dept. PS, 1012 McGee, Kansas City, Mo. 64106 
[] Rush me the FREE 1967 B-A Catalog. 


[| 


| Name ne ы EE S SESSA PESTER E SSS SEE EE ee E | 
Address... PPP ee GR RRPSERrERARRÉ ш ш ш UR m URN NORTON UR m М 
) 


of ee - State. ыны. Codé. icu 


Electric engraver: This new compact Dremel 
permanently engraves names or identification 
numbers on steel, copper, brass, silver, alumi- 
num, glass, wood, plastic. Handy for marking 
tools, personal and business valuables, jewelry, 
industrial tools and dies — anything requiring 
permanent identification. Weighs only 7 ozs. Ex- 
clusive calibrated stroke adjustment regulates 
depth of engraving. Solid carbide engraving 
point. Diamond points also available. Price 
$14.95 with solid carbide engraving point and 


storage case. See your dealer, or write for litera- 
ture. Dremel Mfg. Co., Dept. 96-L, Racine, Wis. 


4421 
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| MUSICAL SAWS 


IF YOU CAN SING, WHISTLE OR HUM A 
TUNE you will master this sensational in- 
strument within five days — or no pay. 
— No notes to read, no finger exercises, 
no charts, chords, etc. You tap the 
blade with the soft hammer or 
draw the bow — bend the tip end 
un for a high note and down for a 
low note — it is that simple. It 
is one of the sweetest toned in- 
struments ever developed. 
“SAWING NEWS OF THE WORLD” 
Reprints from magazine and news- 
paper articles where the ‘Musical 
Saw" was featured at Recitals, 
Concerts, Radio & TV Shows, Con- 
ventions, etc., will be mailed to 
you. Organize a "Sawing Quar- 
tette" at your Club, Lodge, School 
258 m or Church (a practical, inexpen- 
' sive gift for a Birthday, Christmas, 
etc.). Write үйү Fir ihe Five-Day Trial Offer. MUSSEHL & 
WESTPHAL, 108 Fort St., Fort Atkinson, Wis. 53538 


LIKE TO DRAW? 


In just weeks you can be on your way toward high- 
pay career or fascinating hobby in Painting, Adver- 
tising Art, Cartooning, Fashion, TV Art, etc. Learn 
at home, in spare time, TWO 22-pe. art outfits in- 
cluded in 32 Lesson Course. Only $4.00 a month. 
Send for FREE Book. No salesman will call. Tear 
out ad as reminder. Established 1914. 


WASHINGTON SCHOOL OF ART 


Studio 1512, Port Washington, New York 
11050 Accredited Member NHSC 


|-N-V-E-N-T-0-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?7—Are téchnical 

problems holding you back? Universal inventions has helped in- 

ventors all over the world—just like yourself—why not you? Inven- 

tions provide the magic spring-board to sudden riches. REMEMBER, 

we, ие sell your invention ог pay you a cash bonus. Write for 
ails 


UNIVERSAL INVENTIONS, Dept. 12, Marten, Ohio 


BE A MAGICIAN! ETHAN 
Er aoned Tadap! Taams o pane ar man YOU 


Magic is fun ond profitable too. Be the 
Life of the Party. Astonish your friends! 
RUSH 10¢ now for 3 
PROFESSIONAL MAGIC CATALOG 
160 pages thick * 800 Illus. * 1000 Mysteries 
Also Jokes, Puzzles, Secrets, Illusions. 
VICK LAWSTON'S MAGIC SHOP 


4018 М.Е. 5th Ave. (Dept. PS-126), Ft. Lauderdale, Fla. 


1 K pLEASE fight 
| birth defects 


нн а 


Big Profits in 


UPHOLSTERY 
Get Your Share... FAST! 


жаг үч 
j [| 
EÁ $ 


EARN MEW 
BIG ЕАМ Deluxe illustrated 
MONEY WAYS 


Lesson Pages 


ero та к — 
| PEE CTS. à 

PER Ж, Ue c 
жа т. а a ia 
-- 1 
D = F 

aT 

hes 


1. Be your own boss, Enjoy a fine life with 
steady income. 
2. Start earning right away at home in spare- 
time—keep room full ef furniture you make, or 
sell for hundreds of dollars. Р 
3. As a skilled craftsman you take your pick of 
big-pay jobs. Today's home and office uphol- 
stery, re-upholstery, slipcover boom make it easy. 
LEARN FAST—EARN FAST 
Your own two hands are all you need. You get 
UTS expert instruction; all tools, new wooden 
frames, materials, fabries, business tips, whole- 
sale privilezes, decorating magic at no extra 
charge. FREE Book, sample lesson pages show 
vou how—no obligation—no salesman. Fully 
Appr'vd for Veteran training. Write TODAY: 
UPHOLSTERY TRADES SCHOOL 
(Div. of Tech. Home Study Schools) 
511-126, Little Falls, New Jersey 


Tools, equipment 
and supplies yours 


Dent. with course. 


KING 
MIDGET =: 
FOR Re s 
19 6 7 m € " Ж 5 


More powerful Krohler engine, amazing performance, Faster, Quieter. 
Many new features, World's Lowest Priced Car. Drive it for 75c 
per week. Owner Demonstrators wanted. Send 25c for 32 page 
book, fully illustrated, dealers price. Or send $1 (refunded first 
order) for this plus service and repair manual and 16 5x7 photos 
of car and factory. MIDGET MOTORS CORP., ATHENS 2, OHIO 


satiate ten А р н А уе re 
ae Ен eee ees 


EARN 
HIGH 
WAGES 
as a HEAVY 
EQUIPMENT 


$ 4 pF. К x. т. 
Н „а a E- em З 

zs н С, а. E n 

= Gn EE рч y o 
| wo "e ^ = at * д 
; my "x us DEBEAS t Re 
d No, pts ee - ee oe Аа L ЕК я 
L1 P . à = ERE A ї м 
= ee ^ : 


Train your way to high pay in the booming construction industry! 
Learn the skills you need to qualify . . . NOT by correspondence, 
but by actual field training on machines like the ones used by 
the industry. Huge training grounds in North Carolina, a million 
dollars worth of school-owned diesel-engined machines, experi- 
enced instructors, full 220-hour and 440-hour courses. National, 
the original school of heavy equipment operation, is the recog- 
nized leader. Member American Road Builders Assn., Services 
and Supply Division, Associate Member A.G.C. Full-time Job Ad- 
visory and Counseling Director on staff. VA approved. For men 
ages 17 to 56. Train Now—Pay Later plan . . . other payment 
plans also available. Write TODAY for FREE catalog and FREE 
copy of school newspaper reporting news of National School 
graduates. 


NATIONAL SCHOOL 


OF HEAVY EQUIPMENT OPERATION, Dept. A-80 
Р.О. Drawer 1686, Charlotte, М. C. 


| Please send me FREE illustrated school catalog and com- 
| plete information. | understand there's no obligation. 


lp ———————— A 
o; ———— —— ON: 
| City Е a Dodge — — — 


= cups et ap dide ал ийнарны нды дае 


ee шн 


AIR CONDITIONING, 
REFRIGERATION AND HEATING 


YOU BUILD THIS RSS} 
| COMPLETE à 
REFRIGERATION Ж 

| SYSTEM Д 


7 you served since January 31, 1955 н | : I 


І pi аге in service, check Gl line in coupon | | 
A better job, top pay and steady work are easily 
within your reach. Learn to repair and install air 
conditioning systems, refrigerators and freezers. 
Air conditioning is one of America’s fastest-growing 
industries. Millions of autos and homes are being 
air.-conditioned. The need for trained men is imme- 
diate and great. 


Make Home Your Training Center — Learn by 
practicing. CTI sends 25 kits of tools and parts to 
build a complete refrigeration system — which you 
later convert into a refrigerator or freezer. The 
course is easy! 


Earn Money As You Train — Since the CTI 
course includes training with real equipment, many 
students earn money repairing units soon after en- 
rolling. On completing training they go into top pay 
jobs. Many get started in their own business. 


Mail Coupon Today for free book. No obligation. 
Prove to yourself that the air conditioning, refrig- 
eration and heating field is bestfor you — the easiest 
training to master and loaded with top pay oppor- 
tunities. 


Commercial Trades Institute, Chicago, Ill. 60626 


ГСОММЕВСІАІ TRADES INSTITUTE а 1 
g 1400 Greenleaf Avenue | / m | 
B Chicago, Illinois 60626 Dept. PS-1266 | 
§ Send book, Ве а Success їп Air Conditioning, | 
{ Refrigeration & Heating. No obligation. | 
{ 
Name Age i 
| Address | Lip 
- Cy eee UE State T 
| C] Check for facts on new GI Bill i 
| | Accredited Member National Home Study Council - 
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es r AL DE a SKILL-BUILDING 
ae me at 
j^ GUIDES 


FIX ANY CAR FAST! Step-by. 
step 1966 Repair Guide shows 
you how to troubleshoot and re- 
pair every part and system in any 
T" make or model car. Features 
ungue symptoms-and-causes charts. Covers abso- 
lutely everything from axles to valves, includin 
engine tune-up. Hundreds of illustrations. 73 
pages. To order, check No. 1 below. Only... .. $6.95 


meee USE THIS HANDY ORDER FORM = == ==] 


C No. 1 AUTO GUIDE. 736 раоеѕ....................... 5 
O No. 8 Carpenters & Builders Guide. 4 Vols. 1616 pas: 

O No. 15A New Electric Library. 10 Vols. 6016 pages. 

O No. 2 Home Appliance Service Guide. 608 pages. 

О No. 14А Home Refrigeration & Air Conditioning. 576 pgs. 
О №. 26 Masons & Builders Guide. 4 Vols.1478 pages... 10. 
O No. 6 Plumbers & Steamfitters Guide.4 Vols.2272 pgs. 1 
[] No. 12N Machinists & ior per tots Guide. 3 Vols. 1312 p. e 
O No. 10 Welders Guide. 624 радеѕ...................... 
O No. 4 Handy Book of Practical Electricity. 1088 pos. 


FREE 10-DAY TRIAL • SEND NO MONEY 


THEODORE AUDEL & CO. Since 1879 S-126 
4300 W. 62nd St., Indianapolis, Ind. 46206 


Please mail me for 10 days FREE EXAMINATION the books 
checked above. | agree to mail $3 in 10 days for each book 
or set ordered, and to mail $3 a month for each book or set until 
I've paid the purchase price, plus shipping costs. If I'm not 
completely satisfied with my Audel Guides | may return them. 


T 
vaf$Zas$a 


* 


E 


Ea 


Name 
Address 


City State Zip — 1 — 


[] SAVE SHIPPING COSTS. Check here if you enclose complete pay- 
ment (plus sales tax, if any) with order. We pay postage. Same return privilege. 


even glues 
сул 


broken legs 


«е3 
broken arms 


ЕРО [Е 
World's Strongest Glue 


Mends almost anything, 
toys, china, furniture, 
masonry, wood, most 
metals and plastics. 
Waterproof — Clear — 
Non-shrinking. Ask for | Ш 

Duro E-POX-E at your И =" "нсә 
fix-it counter. $192 and Е: вооа Housekeeping > 
59¢ twin tube packs. ае NS 
 WOODHILL Chemical Corp., Cleveland, 0. 44128 
"There's a CURD product for every fix-it need” 
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PROTECT 


TERR GAS 


TEAR GAS PENS 
This handy size chrome pen 
shoots the new powerful .38 
spec. MAGNUM cartridge. Will 
halt an attacker — in his tracks, 
renders him helpless while you 
summon aid! 


Complete with 2 shells 5 998 


YOURSELF! 


TEAR GAS GUN OUTFIT 


This all-steel, .22 cal. TEAR GAS 
gun shoots 6 times as fast as you 


ig the trigger. Also fires 
blan for alarm, or dog training, 
and flares for emergencies. 
Complete with 6 tear gas shells 


and ——— 198 
say BLUE теғ. 99 As above, two shot with 2 shells__11.98 
CHROME 11.98 .22cal., single shot with 3 shells, — 4.98 
L]Gun $998 [Gun $11.98 (реп $4.98 [Pen $9.98 (Реп 2-Shot $11.98 


B CO Holster $2 (7.38 Shells Еа. 99e 2.22 Shells 10-$1.50 [Flores 6-$1.50 C Blanks 100-$1.50 
ORDER NOW! Mark Items You Want. Send Check or Money Order to: 


TEAR GAS DEVICES CO. 212 N. Kirkwood Rd., St. Louis, Mo. 63122 


ШИН P're-Poid in U. P. 5. areor. Gebers еы Gollan} (Ns С О. D.'s) пи 


мелт сутто | 


Train quickly in 8 short weeks at Toledo for a 
bright future with security in the vital meat 


^» LEARN | 


business, Big pay, full time jobs—HAVE A 
PROFITABLE MARKET OF YOUR OWN! 
| j Pav after rraduation. Diploma given. Job help. 

Thousands of successful graduates. Our 43rd 
year! Send NOW for FREE catalog. No obligation. G. I. Approved. 
NATIONAL SC SCHOOL OF MEATCUTTING, Dept. 51-Р, Toledo 4, 0. 


BUILD YOUR OWN CAMPER AND SAVE! 


Complete, easy to follow plans, 
instructions, material list 


PICKUP COVER PLANS 
ECONOLINE CAMPER OR 
BUS CONVERSION PLANS еа. 
EQUIPMENT CATALOG— 


i Refundable on first order). 
Satisfaction Guaranteed! Send Check or M.O., For Details Send Dime 
VIKING CAMPER SUPPLY, 94-JE Glenwood, Min Mis 3 Mi 


BILL TROUBLES ? 
APPLICATIONS ACCEPTED up to $1500000 
Bad Credit = No Problem » Not a Loan Co. 


Ф Send your пате and address for FREE application @ 
to nearest office for faster service a 


г ATLANTIC ASSOCIATES, Dept. 56 
146 Westminster St., Providence, R.T. 
e 3312 N. Central Ave., Phoenix, Arizona Ф 


"Wear a Web forstrong support aiid 
lasting relief of reducible inguinal 
rupture. If not satished after 30-day 
trial, purchase price refunded in full. 
Write now for free book on rupture care. 


WEB TRUSS Co., Dept. PS-12, Hagerstown, Md. 


Give Your 
Zip Code 
When Answering Ads 


C Print YourOwn 


. Cards, Stationery, Advertising, Circulars, 
labels, photo and movie titles, c urch work, 
tags, greeting, sympathy, prayer cards, ete. 

Save money. Pays for itself in a short time. 


Own a Printing Business 


Se Good Profit. Raised printing like engraving 
* too. Have home shop. We supply everything. 
Direct from factory, only. ily follow 
rules. Write now for free details. KELS 
PRESSES E-33 Meriden, Conn. 06450 


for the man who bas everything! 


Everything in pool tables and accessories 
is beautifully illustrated in the new Brinktun 
4 color "FAMILY FUN" catalog. IT'S FREE! 


5740 Wayzata Blvd 
Minneapolis, Minn. 55411 


‚ AMAZING NEW 


"LISTEN-IN-COIL" 


Г: 


PICKS UP ANY TELEPHONE CONVERSATION I 


|NO CONNECTION TO TELEPHONE NECESSARY! You hear 
the entire two way conversation from a distance . . . unde- 
fected! Limited supply remaining at only $1.98. SUPER- 
SENSITIVE model $2.98. Satisfaction Guaranteed! Catalog 
of LISTENING DEVICES 35c. FREE with order! Save COD 
fee and send Check, Cash or M.O. to: Consolidated Acoustics, 

DEPT 85, 1302 Washington, Hoboken, New Jersey. 


m 
THE Law) 
TRAINED | 

MAN 


Law Course, All necessa 


through home study of 
ecessary books and lessons "provided. Moderate сові: 
convenient monthly terms, Write for FREE law training book today. 
Blackstone School of Law, 307 N. Michigan Ave 


Founded 1890 Dept. 129, Chicago 1, Illinois 
GET 


мо ELECTRONICS 


V.T.I. training leads to success as technicians, field 
engineers, specialists in communicatlons, guided mis- 
siles, computers, radar, automation. Basic & advanced 
courses, Engineering Technology and Electronic Tech- 
nology curricula both avallable. Assoc. degree in 29 
mos. B.S. obtainable. G.I, approved. Start Feb., Sept. 
Dorms, campus. Н.8. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S, VALPARAISO. INDIANA 
FRE Electronics Bargain 
| = Catalogs for 1 Year! 


е e 
в Exclusive Nationally Closeout © 
^ House Brands | Famous Makes | Special Buys z 
= Stereo * СВ * Parts • Kits. 2 
Ф Testers • Tubes • Tools • Таре. е 
5 as STORES Read the exciting catalogs of America’s е 
e Prose "TH biggest nationwide electronics store chain. 9 
: Get our latest issue today. В 
© RADIO SHACK 2727 West 7th St., Dept. PSM, Fort Worth, Texas 76107 @ 
ө 
Мате _ ® 
: : 
€ Stréet s 
Seyi toe = 
@6 © © © © Ө Radio Shack Corp. — Division of Tandy Cop. Ө Ө 0800 0 


These eee minds were е Rosicrucians.. . 2. 


F “rancis s Ва on 


Benjamin F ranklin 


‘Isa аас № ewton 


WHAT SECRET -— 


DID THEY POSSESS? 


Why were these men great? 


How does anyone—man or woman—achieve 
greatness? Is it not by mastery of the powers 
within ourselves ? 


Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the secrets 
of a full and peaceful life! 


Benjamin Franklin, statesman and inventor 
. Isaac Newton, discoverer of the Law of 


Gravitation... 
and scientist . 

other learned and great men 
and women. 
cians. The Rosicrucians (NOT 
a religious organization) have 
been in existence for centuries. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail annually 


to 


dress: Scribe D.B.Q. 


IN Toe ROSICRUCIANS 


San Jose (AMORC) California, 95114, U.S.A. 


[= =т= — — — — 


like many 


FREE 


.were Rosicru- 


| “жї 
MASTERY OF LIFE 


all parts of the world. Ad- 


Please Include 


Scribe D.B.Q. Your Zip Code 


The ROSICRUCIANS 
(AMORC) 
San Jose, California, 95114 U.S.A. 


Please send me the free book, The Mastery of 
Life, which explains how I may learn to use my 
faculties and powers of mind. 


Name 
Address 
| | ee ———— 


SEND THIS COUPON-———— 


Francis Bacon, philosopher 
THIS BOOK 


— 


-—À — — — ee ee ee — — ee — ee —— — — 
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Live Better Electronically With 


LAFAYETTE 


Now OFF PRESS 
BETTER THAN EVER 
Over 500 Pages 


ss? . Stereo Hi-Fi ө Citizens 
mm Band e Ham Gear e Tape 
: ; Recorders e Test Equip- 
ment e TV and Radio Tubes 
and Parts e Cameras ө 
Auto Accessories e Musical 
~ Instruments e Tools e Books 


Featuring Everything in Electronics for 

e HOME ө INDUSTRY ө LABORATORY | 
from the "World's Hi-Fi & Electronics Center" 
LAFAYETTE Radio ELECTRONICS | 


Dept. Kl- Р.О. Вох 10 
Syosset, L.l., N.Y. 11791 


pen ge m C e Rm t n E 


į Send me the FREE 1967 LAFAYETTE Catalog 670 KL-6 
; HEB. Lina dt t RM MT HU n GERM 
Hm. ccrte t 
] aaa i 
\ и ~~" (Please Give Your Zip Code No.) — | 
ЖЕШИНЕ. roo dl Med DEN 


MOW AN ACRE 
& IN 30 MINUTES! 


MAN Handles 48” and 60" mowers... 
SIZE! bigger implements for gardening. 
| E >. dozing, removing snow. Here's why: 


oo 0 4 Big I2 hp... extra size and trac- 

| eee, tion . . . all-gear-drive with auto- 

= f$ motive clutch, transmission and 

differential, More for your money: 
~. Send for free catalog, 


dg 


PR E CONOMY 
tu be MT TRACTOR 


poo COINS 1005 A-12 Anoka Ave. 
—————— Waukesha, Wisconsin _ 


| IN YOUR OWN 


56. 4 AN HOU BUSINESS 


..] STEP INTO THIS BOOMING 
wi | | | 
$19 BILLION A YEAR INDUSTRY 
с Hundreds of accidents and 
losses will happen this 
year in your community. 
We'll show you how to 
investigate and adjust 
these losses for insur- 
ance companies, rail- 
roads, government 
* Offices. You buy NO tools 
or equipment. You do NO 
A ! selling. You need NO prior 
» experience or higher education. And you 
can operate out of your own home. Right 
now independent Accident Investigators average $6.44 an 
hour. We'll train you quickly to do the same. Start part- 
time if now employed. Fill the need for an Accident Investi- 
gation specialist in your area. Colorful booklet explains 
everything. Absolutely no obligation on your part. No sales- 
man will call. Write TODAY for FREE Booklet, 


UNIVERSAL SCHOOLS, PS-12, 6801 Hillcrest, Dallas 5, Texas 
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PLAYER PIANOS 
PUMP ORGANS 


ELECTRIFY 


YOU CAN QUICKLY END TIRESOME FOOT-PUMPING | 
With a Compact Low-Cost Lee Silent Suction Unit | 


FULLY GUARANTEED — // Ez 
1000'S IN USE ч tT TEE | | 


write to 


N EASY TO INSTALL 


Statement of Ownership, Management and Circulation 
(Act of October 23, 1962; Section 4369, Title 39, United 
States Code) 

1. Date of filing: October 1, 1966. 

2, Title of publication: Popular Science Monthly. 

3. Frequency of issue: Monthly. 

4. Location of known office of publication: 355 Lexing- 
ton Avenue, New York, New York 10017. 

5. Location of the headquarters or general business offices 
of the publishers: 355 Lexington Avenue, New York, New 
York 10017. 

6. Names and addresses of publisher, editor, and man- 
aging editor: Associate Publisher & Editor-in-Chief: Ernest 
V. Heyn, 355 Lexington Ave., New York, N. Y.; Executive 
Editor: Hubert Luckett, 355 Lexington Ave., New York, 
N. Y.; Managing Editor: Kendall W. Goodwyn, 355 Lexing- 
ton Ave., New York, N. Y. 

7. Owner: The stockholders owning more than 1% of 
Popular Science Publishing Company stock are: Noreen S. 
Capen, Capeswold, Bedford Villagt, New York; Marguerite 
N. Cole, Round Hill Road, Greenwich, Connecticut; Robert 
D. Cole, Round Hill Road, Greenwich, Connecticut; Helen 
B. Glennon, 49 Woodbine, Larchmont, New York; Godfrey 
Hammond, 50 Popham Road, Scarsdale, New York; Irma 
V. Hammond, 50 Popham Road, Scarsdale, New York; 
Margaret C. Jennings, 12 Overlook Drive, New Canaan, 
Connecticut; Atwell and Company, 45 Wall Street, New 
York, New York 10005; Jean L. Van Buren, Grosset Road, 
Riverside, Connecticut; Ada Bell Wilson, 683 Springfield 
Avenue, Summit, New Jersey. | 

8. Known bondholders, mortgagees, and other security 
holders owning or holding 1 percent or more of total amount 
of bonds, mortgages or other securities: None. 

9. Paragraphs 7 and 8 include, in cases where the stock- 
holder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such trustee 1s 
acting, also the statements in the two paragraphs show the 
affiant's full knowledge and belief as to the circumstances 
and conditions under which stockholders and security hold- 
ers who do not appear upon the books of the company as 
trustees, hold stock and securities in a capacity other than 
that of a bona fide owner. Names and addresses of indi- 
viduals who are stockholders of a corporation which itself 
is a stockholder or holder of bonds, mortgages or other 
securities of the publishing corporation have been included 
in paragraphs 7 and 8 when the interests of such individuals 
are equivalent to 1 percent or more of the total amount of 
the stock or securities of the publishing corporation. 

10. This item must be completed for all publications 
except those which do not carry advertising other than the 
publisher's own and which are named in Sections 132.231, 
132.932, and 132.233, Postal Manual. (Sections 4355a, 
4355b, and 4356 of Title 39, United States Code) A. Total 
no. copies printed (net press run): Average no. copies each 
issue during preceding 12 months, 1,574,003; single issue 
nearest to filing date, 1,545,813. B. Paid circulation: 1. 
Sales through dealers and carriers, street vendors and 
counter sales: Average no. copies each issue during preced- 
ing 12 months, 395,223; single issue nearest to filing date, 
368,000. 2. Mail subscriptions: Average no. copies each 
issue during preceding 12 months, 1,030,473; single issue 
nearest to filing date, 1,004,010. C. Total paid circulation: 
Average no. copies each issue during preceding 12 months, 
1,425,696; single issue nearest to filing date, 1,372,010. 
D. Free distribution (including samples)by mail, carrier or 
other means: Average no. copies each issue during preced- 
ing 12 months, 20,540; single issue nearest to filing date, 
18,296. E. Total distribution (Sum of C and D): Average 
no. copies each issue during preceding 12 months, 1,446,- 
236; single issue nearest to filing date, 1,390.306. F. Office 
use, left-over, unaccounted, spoiled after printing: Average 
no. copies each issue during preceding 12 months, 127,767; 
single issue nearest to filing date, 155,507. G. Total (Sum 
of E & F—should equal net press run shown in À): Average 
no. copies each issue during preceding 12 months, 1,574,- 
003; single issue nearest to filing date, 1,545,813. I certify 
that the statements made by me above are correct and 
complete. 
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World's Only PRE-SMOKED PIPES! 


Starfire ....$4.95 
Viscount ...$5.95 


WORLD'S FINEST IMPORTED BRIAR 
Commodore $7.95 
Eldorado . .$10.00 


NEED NO 
BREAKING-IN 


Your favorite blend never had it 
so smooth, right from the very 
first puff because: the world's 
only pre-smoked pipe needs no 
breaking-in! What curing does 
for tobacco, pre-smoking does 
for your Dr. Grabow. 


For FREE Informanon Booklet, Write Cg PS, DR. GRABOW Pre- Smoked Pipes, сеен: N.C. 


Scientific method builds 


Powertul Muscles 
IN 3 MINUTES A DAY! 


An entirely new, tested method of muscle- 
building that combines isotonic and isometric 
contraction has been developed by physiol- 
ogists at the famed Max Planck Institute in 
West Germany. The unique Tensolator® 
method was successfully used to train the 
German Olympic team and other champion 
athletes all over the world. A quick series of 
7-second exercises positively strengthens each 
set of muscles without tedious, strenuous 
‘workouts. 3 to 5 minutes a day is all it takes 
for maximum results (guaranteed or money 
back). The Tensolator method builds power- 
ful muscles, broadens shoulders, trims waist, 
increases lung capacity. FREE lavishly illus- 
trated, step-by-step brochure shows you how 
Tensolator works for men 20, 40, 50 years old 
or more. Send 25¢ for postage and han- 
dling to Dept. PS-5, Thoylo Corp., 509 Fifth 
Ave., New York, N.Y. 10017. (Christmas hint: 
Tensolator makes the gift of a lifetime!) 


A great gift for 
people on the go! 
AIR WAY 


COMPASS 


“NEWA 
AOUND” A 


CCORDIONS-SAVE ! 


FREE Key | Machine 


Kind master locksmiths 
use. Sells for $125, Ул, 
but yours FREE with “= 7o 
Locksmithing Course. ва З 


You Can Learn To Be A 


LOCKSMITH 


in your spare time 
There’s a big demand for skilled locksmiths. You 
can earn big money either full or part-time in your 
own home. Be your own boss; earn steady, year 
'round income with no layoffs. The BELSAW 
INSTITUTE training, recommended by profes- 
sional locksmiths, teaches you to make keys, open 
and repair locks on homes, cars and buildings. 
Easy,step-by-step illustrated lessons complete with 
all tools and supplies. We tell you how to get serv- 
icing jobs, how much to charge, how to earn while 
you learn and how to build a secure cash profit 
business. 
Mail Coupon for FREE Book Today! 


BELSAW INSTITUTE, 1171 Field Bldg., Kansas City, Mo. 64111 


Send FREE book, "Keys To Your Future!" 
No obligation. No salesman. 


|) | rr dci trt 
Address 
City 


^ 1005ENS RUSTED NUTS, BOLTS, PARTS IN SECONDS 
af Service Stations, Auto and Hardware Stores W: 
RADIATOR SPECIALTY COMPANY, CHARLOTTE, И. C. mi 


Accordion Corporation of America, Dept. P126 И 


FREE 


42 NEW ELECTRONIC/STANDARD MODELS 
“SAVE 1/2: off retail prices of comparable accordions! 42 
exciting new models—Standard, ELECTRONIC, Amplifiers, 
too! All famous makes. Try before you buy. Free Accessories. 
de E-Z Terms. Trade-ins. Lifetime Performance Policy. Money 


5535 W. Belmont, Chicago, Ill, 60641 
Send FREE Catalog of Accordions, Ampli- 
fliers—Discount Price List. 


New Color | 


back guarantee. FREE Color Catalogs and Importer-to-You Si 
Home | Discount Prices. Rush coupon. b iini du Addr mar 
: м ri City — — — —— state - 
Trial WORLD'S ACCORDION CORP. of AMERICA, Dept. P126 LN ых 
DEALER 5535 W. Belmont, Chicago, Illinois 60641 —— = 


Detroit Report... 


TWO EXPERIMENTAL ELECTRIC VEHICLES have been announced by GM -- too 
late to be included in our electric-car article in this issue. 
One, a van, has a fuel cell converting chemical energy into 


electricity. The other, 


battery packs front and rear. 


a converted Corvair, 


has silver-zinc 
The Corvair's performance is 


zippy, but the costly, heavy batteries wear out after 100 


recharges. Range: 


From American Motors there's word that the 
company will definitely have two new sporty cars 
in the 1968 model run. Both will have steel 
bodies. First out will be a four-seater, to be in- 
troduced next October along with the regular 
line. Reports say the company will name the car 
Rogue, and drop the present Rogue from the 
American series. Overall length is set for 189 
inches—placing it exactly between the present 
American and Rebel, and making it half a foot 
longer than the 1967 Mustang. Engines, trans- 
missions, suspension parts, some chassis struc- 
tures will come from existing hardware. 


A Corvette-size AMX-inspired design will be 
American Motors' second new car. It's scheduled 
for introduction as a 1968%. The new AMX is 
shorter than the American by at least 12 inches, 
and wheelbase is expected to be right around the 
100-inch mark. The AMX will have little room 
in the rear, barely enough for basic baggage. 

The company expects to hit a minor jackpot 
with AMX and Rogue. That's the reason plastic 
bodies were rejected. If the cars do catch on in a 
big way, AM can turn out huge numbers in steel; 
the plastic body is intended for low-production 
runs. AM is still looking at plastic bodies, though, 
and if they bring out another car, it could have a 
plastic skin. Meanwhile, the American, Rebel, 
and Ambassador series will get minor styling 
changes next year. 


Dodge will change its Charger completely for 
1968. It will shrink in size and jump into the 
small, sporty-model jamboree by adapting the 
Barracuda body to its own unique styling. Dodge 
brain boys say the move is necessary because the 
present Charger is just too big to compete for 
a part of the small, sporty market. Its price is 
hundreds of dollars above Mustang, Barracuda, 
Camaro, Cougar. It’s no secret that Dodge is 
disappointed with sales of the Charger—about 
33,000 this year—and blames size and price. 


Warranty costs go up with the price of the car. 
Cadillacs cost the factory more for warranty work 
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40-80 miles. 


than Chevrolets. That's no reflection on the qual- 
ity of different cars; it's just the way business is 
done. While official figures are a closely guarded 
secret, rankings of different GM divisions in 
spending money to cover warranties have leaked 
out. Here's where the money goes: Cadillacs 
cost GM most; then come Oldsmobile, Buick, 
Pontiac, Chevrolet. Reason is simple: Buyers of 
higher-price cars get more service, better treat- 
ment at their dealers. The less you pay for a car, 
the less time the dealer wants to spend with you. 


Sensationally different sports cars—built just 
like the top racing jobs—are on the way. First out 
will be a new Shelby Cobra with a midship- 
mounted engine. Shelby's 1968 model will have 
the driver's seat ahead of the engine—and the 
engine ahead of the rear axle. The new car is 
simply following the practice started by Euro- 
pean race cars. They were designed for the ulti- 
mate in road-race handling, and it was only 
natural to put the engine between the axles for 
best balance. When this type of car came to 
Indianapolis, it revolutionized race-car design on 
this continent. Now the great majority of racing 
machines have midship-mounted engines. Put- 
ting the engine back there also gives the car de- 
signer a chance to make the front of the car more 
aerodynamic, with a low sloping snoot that cuts 
down wind resistance. What about Corvette? 
That's a big question mark, but the quick glimpse 
I had of the 1968 'Vette from a distance indi- 
cated nothing special about engine placement. 


Who invented the lane changer on '67 cars? 
John DeLorean, a VP of General Motors and 
General Manager at Pontiac. The idea occurred 
to him while driving home from work. At home, 
he sat down with a small metal file and rounded 
off the detents in his own car's turn-signal lock. 
Presto! the lane-changer turn signal. 


Detroit Editor 


Pile in the family—and head for the snow country. The fun 
starts when you turn the key! That hot new V-6 gives you all 
the "zip" you'll ever need — 160 horses strong. You cruise 
the highways as if you had wings— that's why we call this 
the Flying 'Jeep' Universal. And you feel safer, with that 
solid 'Jeep' build, plus the extra traction of 'Jeep' 4-wheel 
drive. Ice on the road? With all 4 wheels gripping for you, 


The Flying 


———á 


you're less likely to skid. Snow? Don't stop...run right up 
the slopes! Choose the jaunty ‘Jeep’ Tuxedo Park Mark IV 
(shown), or familiar 'Universal.' Both with V-6 engine or 
world-famous 'Hurricane' 4...bucket seats...81" or 101" 
wheelbases...tops, colors galore...special equipment. 
You've got to drive it to believe it! See your 'Jeep' dealer. 


Check the Yellow Pages. Kaiser Jeep CORPORATION 
TOLEDO 1, OHIO 


Jeep' Universal 


with 4-wheel drive 


Photographed at Crested Butte, Colorado. Elevation 9,300-11,000 feet. 


Jumping...racing...or family fun...there’s 


an AMF Ski-Daddler snowmobile for everyone. 


Now there are three Ski-Daddler* 
snowmobiles to be sure there is one 
just right for your winter fun. 
There's the Sno-Scout. It's sleek 
and trim .. . with an all steel chas- 
sis for strength. Under its fiberglass 
hood we put a 10.2 hp engine for 
speeds up to 35 mph, and an auto- 
matic variable speed transmission. 
For people who like to go fast, 
there's Super-Scout. It's just like 
the Sno-Scout, sleek and trim with 


extra power... 15.2 hp for faster 
acceleration. Speeds to 45 mph. 

For those who want the ultimate 
in a snowmobile . . . there's the Ski- 
Daddler Cruiser 22. Biggest power 
... 21 hp engine for speeds up to 
35 mph. Electric start, forward- 
neutral-reverse, 22" wide track, 
extra wide heavy-duty skis and 
dual headlights. 


There is an AMF Ski-Daddler 
snowmobile that's just right for 


you. Test ride it at your dealer, or 
write for free full color literature. 
АМЕ Western Tool, Inc. Subsidi- 
ary of American Machine & 
Foundry Co., Des Moines, Iowa 
50302. Dept. PS-12. 


*T.M. American Machine & Foundry Company 


‘“Daddler 


SNOWMOBILES 
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HERE'S WHERE TO TEST RIDE THE 


Diller 


SNOWMOBILES 


DISTRIBUTORS 

ALASKA 

Anchorage, ..-.......+. „Penney Sales, Inc. 
COLORADO-WYOMING 

Denver. oo. cic ee cys Western Seed Company 
CONNECTICUT 

Mt. Vernon, N.Y.... Garden Equipment Corp. 
IDAHO 

Mic — 9 Kirkham Auto Parts 


Т МОЕ 2... Turf Equipment Со. 
ILLINOIS. INDIANA. 

Chicago .Nickey Golf & Industrial Car Center 
IOWA-NEBRASKA 


Des Moines........... Industrial Supply Co. 
MASSACHUSETTS, MAINE, 

NEW HAMPSHIRE, 

RHODE ISLAND, VERMONT 

south Boston...........L.. Harry Miller Co. 
MICHIGAN 


Comstock Park...... , Michigan Marine 
MINNESOTA-NORTH DAKOTA 


Minneapolis. ..............-- DM Marine 
MONTANA 
Great Falls. .... siis жа» Шапат & Ross 
NEW JERSEY 
Belvidere 

Garden State Farm Supply Co., Inc 
NEW YORK 
Hamburg......Eaton Equipment Corporation 
Johastown............. ...- Sim Craft, Inc. 
Mt. Vernon...Garden Equipment Corporation 


OHIO 
Cleveland....,.....Shuler Distributors, Inc. 
OREGON 


{абгап@е................ Inland Machinery 
Medford.......... rne Littrell Marine 

PEN NSY LVANIA 

New Bethlehem........ Wayne R. Wyant Co. 

Wayne....... Garden Equipment Corporation 

UTAH | 

Salt Lake City.......... Turf Equipment Co. 

WASHINGTON 

Issaquah........ .J. 1. Ed wins 

aui Sy bate ete И "Brush Harley. Davidson 
ISCONSIN-U. P. MICHIGAN 

Green Bay..,.¥an's Supply & Equipment Co. 

DEALERS 

ALASKA 

ЫЫ ЫНЫН са, Alaska Cycle Center 

Оипрһат..................... D. Cobban 

Fairbanks.. .ousinenna `" Kellys Firestone Shop 

МЕ Меме. ааа Buddy Sales 

Мотеёе.................-.. Richard Galleher 


Palmer.,.......Kosloskys Department Store 


Рах50П................ ‚Рахзоп Lodge 
Petersburg........... , Lou's Flying Service 
50!0@Па.................... Carl Westphal 
CALIFORNIA 
San Francisco 

Abercrombie & Fitch Company 
COLORADO х 
Center...............Hawks Repair Service 


Colorado Springs 
Abercrombie & Fitch Company 
Colorado Springs. ... Apache Camping Center 


Crested Butle....... .D&L Snowmobile Sales 
Denyar. s». s. "TD . Apache Camping Center 
[Папу@г.................. Snow Mobile, Inc. 


Fort Collins ,............... Bell Enterprise 
Frisco. аас нае, S DOW Mobile, Inc. 


kun) ——— — Nelson Repair 
Montrose... ....... Jack McLauehtin Motors 
South Fork... ooa, South Fork Hardware 
Steamboat Springs,..... Hp Top Type Shop 
Wheat Ridge............ . Vulcan Tire 
IDAHO | 

Boise............, Harley-Davidson of Boise 
Caldwell. ........ . Guarantee Repair Service 


Idaho Falls 
Idaho Falls Bonded Product & Supply Co. 


Jerome. .,... Jerome implement and Marina 
McCall... .... Payette Lakes Boat Company 
Üsburn ..... Benson's Sportsman's Supplies 
Twin Falls. ................... Bud & Mark 
ILLINOIS 

Algonquin... Treadwell Boats & Motors, Inc. 
Alsip...... г... Alsip Lumber Co. 
Chicago. . Abercrombie & Fitch Co. VLEA 
Fox Lake.. .....,-.Korsen Outboard Motors 
Ртёерог!............... Joe Rosenthal, Inc. 
McHenry. Fleming Equipment Co. 


Wilmette... Chalet Nursery & Garden Shop 
INDIANA 


Fort #аупе.................. Youngtowners 
Terre Наше,................... Curtis, Inc. 
IOWA 

Спегокее. ........... иел Motors Inc. 
ERTIE. acc Evans Kay Lumber 
Clear Lake.. . Touristville Boats 
Üsage., - Dick È Dale's Body Shop 
Solon.............. William J. Chase 
Storm Lake,.......... Peterson Motors Inc. 
Waterlon.......... Waterloo Boats & Motors 
MAINE 

ul MEE Arthur Beaulieu 
Вап ог... Grant Trailer Sales 
Brunswick. ..........- Bamforth Automotive 
Dexter............. ads Ray's Auto Sales 
Oover-Foxcroft............... Bud's Marine 
Ellsworth... ....... R. D. Hinkley Corporation 
Fairfield. ................L. Joseph's Outlet 
Farmington. aoaaa sicuru Horn Motors 


R 


Fryeburg........... C. N. Brown Sport Sho 


Houlton. ................... Hogan & Smit! 
Lancaster. ...... Bennetts Tractor Sales Inc. 
Lewiston......... ....... Al's Sports Center 
Lincoln. Ma Phils Marine Center 
Livermore Falls. Gagnon’ $ Boats & Motor Co. 
Мапсћеѕ(ег,.............. Brown & Jackson 
Millbridge........... Nae Bayview Marine 
Millinockel..........l.i...... Ronald Leet 
Norway... isses Martin's Repair Shop 
Dakland.......,.... .. A. L. Taylor & Sons 
PIT o E E rone A. L. Brown 
РойЇапй................ Goodall Boat Sales 
Raymond ............-.0--. Taylor's Marine 
Romo co. a ae Alton V. Worthley 
Sanford „ааа. The Dugout, Ine. 
Wiscasset....... Floods Marine & Appliance 
MASSACHUSETTS 

Arlington... .ececc ee es Delano-Corsi Marine 
Н0510П............... Outboard Motor Mart 
it (|| нели Armand Roussell 
Holyoke......... .Ezold's Marine 
Ipswich. ..... адра иу “Outboard Motor Mart 
Saugus............-... Tom's Servicecenter 
Stoughton. ...........uuuuu. Corcoran Inc. 
Wilmington ......., .,..9Bacraít Industries 
MICHIGAN 

Астеёе................ East Bay Marine, inc. 
Alpena............. .....Long Lake Marine 
Alston.........s NI NE Yawkey Service 
Bellaire... i.e. DeWitt Tackle & Marine 
Christmas........... Christmas Repair Shop 
Detria era Dee's Sport Shop 
ВЕ 1, iaa ata XR ri dia dcc Gad-A-Boat 
Berni. рата Prop Sail 
Escanaba................Bel-Aire- байи 
Flint... ..Doc Wise Boats & Motors 
КИПР УУЛАНЫШЫ РҮН СУЛЫУ cue at Sports Land 
Fremont . ..,... Fremont Farm Equipment 
Grand Ledge. ЛИНИН КНН Bill's Marina 
Grand Rapids... . Shawmut Hills Auto Service 
Houghton. ...........- .Swift V&S Hardware 


Houghton Lake.. Harvey's Marine, Inc. 
Hudsonville. Lubbers Marine & Sport Center 


Iron Мошп(аїп.......,....... Hardy Marine 
Iron River.....,..........]faw-Lures Motel 
Ironwood. nsen Johnson Music Store 
реті ааа. Hebbard Rambler 
Jackson..... eR ey Krupas Supply 
Lansing............Meeses Kamping Center 
Lapeer...........Rice Equipment Company 
Manistique E aac xsara Nelson's 66 Service 
Marenisco......... Wisber Standard Service 
Marquette. ............ Richards Sport Shop 
Mt. Сїетёйє................ Romick's Boats 
Newherry...........- Newberry Automotive 
Ойеп__...................._!огйап Marine 
Ропїас................... .Cruise-Qut, Inc. 
St. Clair Shores..... Jefferson Beach Marina 
St. !рпасе_............б&Н Pyrofax Gas Co. 
St. Johns...... .... Beck & Hyde Farmarina 
Saginaw... Mel Schmidt's Marina 
порн ESOTA 
Afton,......... Ages oed Windmill Marina 
МЕ ПЕТИНЕ А. Р. Hustad Co. 
Küoka: i ease араа ses uy Kovar 
ATEAC . Austin Cycle Sales 
Barnum........... Thompson Motor Service 
Brainerd. .... Palmer Motor & Implement Со. 
СатЬһипаре............... The Leader Store 
Сао: MERE Carlton Cabinet Sales 
Cass Lake ue , Cass Lake Boat 
Cass аке... Sail Star Marina 
Crane Lake.............. North Star Marine 
Crookston 

| Crookston. Electric Motor & Marine 
Duluth, „а _ Goldfine'’s 
BAY oe БЕЛЕР TM Rom Equipment Co. 
Embarrass ...... .Lamppa's, Inc. 
Fergus Falls. . Smokey’ s Machine Shop 
Forest Lake.. E .. Fun, Inc. 
Grand Rapids. . TOM Con's Sales & Service 
Hibbing..... МАН Sports 
Hutchinson. ...L&P Tire & Supply Company 
International Falls..., Sheridan Motors Inc 


Jackson. . A. G, Chemical Equipment Co., Inc. 


Lake Сиу... SE YU ad Pepin Marine 
Little Falis. sly suu Pap's Sport Shop 
МапКад.................. Bob's Auto Mart 
Milaca,.... SE UT E e ЖАТ , City Auto Service 
Мї!аса..._....... ‚Маса Marine 
Мїппеарб\їв.......... -Fridley Mower Service 
Minneapolis.............. Reliable Cycle Co. 
Montevideo.......2....... D&R Auto Repair 
Моогпеай_................ Froelich Marine 
Paynesville............ Van's Beach Resort 
Ping СИу............. Mel's Texaco Service 
Ргїпсөїоп................... Virgil Schmatz 
Prior Lake... ..... Terrain es a Corp. 
Rochester. , K Auto Electric 
Замаре. ..,....... Oscar’ : Radiator Service 
St. Cloud.. Otto Bros., Inc. 


St. Paul. ` Dotan’ s Sporting Goods, Inc. 
SE Paul. enaere ... 9tan' s Marine 
Silver Bay. . De Mann Chevrolet, Inc. 


South Haven.......... „М иси Bait Shop 
South St. Paul. . .. Concord Motors 
Tofte. Jim's Welding 
Virginia, .North Eastern Tractor & Equipment 


Waconia.............-... . Waconia Dodge 
Wadena............... Coast to Coast Store 
Waterville. _........ Art's Standard Service 
е|Їв..................... Larson Implement 
MONTANA | 
Big Timber... useless Norm's Conoco 
Billings..............,Qdegaard’s Hardware 
Bozeman............ Gambles-Skogmo, Inc. 
Chinook l.l. Speers Implement 
LE E omen! Red Kamp 
dr bed Sean ЖЕНЕН, .Durnell Merc 
Eikland. AEN . Gleason & Baker 
Glendive | .. .Goast to Coast 
Great Falls... Riverview Rental and Sales 
Great Falls.. А X-L Seed Company 
Hardin... . REPE: Big Horn Implement Co. 
Havre......., ... €ack's Qur Own Hardware 


Lewistown........ -Horning Implement Co. 
Livingston.................. Coast to Coast 
Miles СНу.................. Miles & Ulmer 
Мїз50Ш1а..................... Coast to Coast 
Рорїаг................ .....Beck's Electric 
5собеу........... Scan _. Gay's Conoco 
Sidnéy. cos e Swenson's Marina 


West Yellowstone ... West Yellowstone Enco 
White Sulphur Springs... Forest Green Resort 


NEW HAMPSHIRE 


Colebrook,..........+. Stubs Texaco Station 
Concofd............ ri Haggeti's Marine 
Паг Pee cci Dover Marine 
Keene БИРТЕ . Charlie Baker 
aU Ho MK Malloy Motors 
LSKEDOEH атаа Lakeport Landing 
Manchester, ........... .Pellenz Bros. Inc. 
Мап... Tankard & Johnson 
Mill 1i Pere ag Ray's Marina 
Nashua.. er Family Sport Center 
Newport.. See. . Western Auto Assa. Store 
DU БЕА Tels Don's Outboard 
Sunapee, Osborne Marine 
Walpole........ . Pinnaclev:ew Equipment Inc. 
Wolfeboro..... Fav quN es Northeast Marina 
NEW JERSEY 

Belvidere . ,.Nagy's Service Center 


Branchville, . ceases... Roy Company 
Far Hills............... Robert W. Stephens 
Кепин... Kenvil Power Mower 
Old Tappan.. .... Northern Valley Mower 
Short Hills... Abercrombie & Fitch Company 
Жаупе____............... Rentals Unlimited 
NORTH DAKOTA 

Cando........... Towner County Implement 
Devils Саке... Devils Lake Glass & Paint 


Fargo... Branick-Swedberg Implement Co. 
Grand Forks........... ..... Fun Uniimited 
Hazen..............,-,-.-.,--, Hanewald’s 
НИЕ суху шты eia Fun Unlimited 


Northwood 
FM Lanes & Sporting Goods 


Regers __........... Bill Cruff Cycle Sales 
Turtle Lake............ „Zwicker Motor Co. 
Watford City......... Herb's Boating Center 
Williston... -esa Pangers Sporting Goods 
NEW YORK | 

АЇһапу_............- George's Marine, Inc. 
Alden ....... Eastwood Garage 
Alexander... . Don Charles Sales & Service 
Alexandria Bay........ O'Briens Sport Shop 
Amsterdam ,........ V. D. Smith Auto Sales 
Baldwinsville, . ..... Coopers Marina 
Ballston Spa. . . Salisbury Motors, Inc. 
Barneveld...........,.......,.Dan Hudon 
Belleville. ............... Marshall Barney 
Boonville... ...2.-. Chet Kwasniewski Sales 
Canastota. .........-.-..-- Sam Finn Motors 
Сапйог............ Farm Equipment Store 
Canton...... Hundley Farm Implements, Inc. 
бип{оп....,....... Suppe Dodge Sates, Inc. 
Cobleskill... . Jared Van Wagenon & Son Inc. 
Cohocton ....... Cohocton Valley Implement 
Dannemora..........., La Gree's Body Shop 
Dansville ..........„......... KG. Richmond 
FIER oorr ER Laing's Mill 
Ellicottville City Garage 
Fairport... isu . Crosby Equipment Co., Inc. 
Fillmore... ,.... Phil'ippi Pontiac Sales, Inc. 
Fly Creek .... 0.0.2... Frank's Speed Shop 
Fulton... iul. Fosters Garden Center 
BEIDE cocco nme Dudley Waters 
Gloversville |... Cro's Cycle Shop 
Hamlin... James Burke & Son Hardware, Inc. 


Homer. _.. Snow Mobile Center 
Honeoye Falls ‘Kingston Farm Machinery Inc. 
Нопероуе <.: _............ Tri-Dent Marine 
Hopewell Junction 

Decker's Lawn Mower Service 


Horseheads. .................. Auto Village 
ате Мо0О%л..................- Ато Sales 
Kerhonkson,.......-.... Michael La Rosso 
Little Falls....... ... Rosie's Sales & Rentals 
Lockport......... Lederhaus Atlantic Service 
Lowville.......... Pominville Sales & Rental 
Мав ела_................. Mulholland, Inc. 
Mayfield ............ Harrington's Marine 
Middleport ......... Dickinson's Equipment 
Narrowsburg........... Engelmann's Garage 
Newport ... Carney Sales 
New York . Abercrombie & Fitch Company 
North Boston. , . Klein Equipment Carp. 
Oakfield........... .. .Wayne Dunham 
Опале. » "Ward's Sporting Goods 
Oneonta . . Nichols Boat Sales 
Oswego. Perkins Auto Sales 
Palatine Bridge . М. W. Roosevelt & Son, Inc. 
Palmyra. Newark Tractor 
Pine Bush... Pine Bush каштан Co., Inc. 


iliis UN і Озу Bros. 


Pulaski Spike Nolan Sales 
Rochester... .John Feathers Equipment, Ine, 
Rochester... _ Schoenheit Supplies, Ltd. 
Rome. аа Ulrick's Marine Sales 
st. /оһп5м!е_............ Valley Equipment 
Saranac Lake. ..... Moody's Sales & Service 
Schenectady 


Schenectady Marine & Boating Supplies 
Silver Springs... Dan Smith Marine 
Se Oe CR Sno-Gras Equipment 
South Dayton... __... Harry Austin Milling 


South Wales,. Valley Wide Sales & Service 
Speculator  . - Speculator Gulf Service Center 
Springville. . .. Lamb & Webster 
STAGES. JAM NÉ West Genesee Sales 
Troy.. George's Marine, Inc. 
Utica .......Glista Bros. Service Center Inc. 
Warwick. .Frank's Lawnmower Service 
Watertown ..... Ben Scordo Atlantic Service 
Wellsville у... Whelpley Implement 


Westernville,....,.. ... Jones Gulf Service 
West Leyden. . Chet Kwasniewski Sales 
West Seneca. Schaub Equipment Rental, Inc. 
Woodbourne... . ... Fenn's Mower Service 


OHIO 

Peninsula...........Buckeye Sports Center 
OREGON 

a | Saeed c S Bob's Sporting Goods 
Klamath Falls... ... Walt's Boats & Motors 
Roseburg., ... Rod А Reel Trailer & Boat 
PENNSY LVANIA 

Bear lake........ Cornish Lumber Company 
Berwick. .......... Fuller's Harley-Davidson 
Bethlehem, ..............,.Warrens Honda 
Curryville. ........... s Burget's Hardware 


East Stroudsburg. ... Ray Hartmann & Sons 
ЕНИ creamer Dick Koos Cycle Shap 


Fleetwood . .. Boyer Bros. Atlantic 
Frederick. .  Dutrow's Sales & Service 
Freeport. Rieger’ s Lawn & Garden Equipment 
Hadley. es Palm Bros. 
Напомег.,......... Becker's Garage 
Hazelton......... Humenich Auto Electric 
Honesdale. ... Dietterich's Farm Equipment 
Honesdale... Marshall Machinery 


Lehighton... .. Glenn E. Miller Hardware Co. 


Lock Haven......Burkett Mobile Home Sales 
Loretta _.......... Loretta Service Center 
Meadville ...... _. Wolff's Hardware 
Myerstown 

Schaffer's Lawn & Garden Center 
Pittsburgh. isin sees K-B Garden Center 
Saxonburg............ .. James Alderson 
Sayre. нина s Marine & Sporting Goods 
Tatamy er ete ‚чоннар Farm Bureau 
Troy... wooo. The Warner Co. 


Walnut Bottom . . . Bower's Garage 


Watsantown  . „Snyders Tractor & Auto Sales 
Wernersville , . Wertz Milling 
York.. ae .Myer's Sales & Service 
Works: pecs “Stony rook Sporting Goods 
RHODE ISLAND 
Cumberland............Fritz Benz Ski Shop 
SOUTH DAKOTA 

Sioux Falls _..,..,...A-1 Appliance Service 
South Dakota. ....... ‚ Maverick Service 
Sturgis... Arad Dupreil Implement Co. 
UTAH 

Logan... Lus. Billmark Sporting Goods 
Provo... : . Provo Sporting Goods 
VERMONT 

Bare pea Sam's Sport Shop 
Colchester.......... White's Service Station 
Guilford. ааа. F. J. Blum 
Jay Peak ...... , Slalom Shops 
Lyndonville.. -Ingalls Farm Equipment 
Montgomery Center... ...... Slalom Shops 
Newport ..... D Unc E ҮЧ Slalom Shops 
Pittsford. __......... Provin Sales & Service 
Woodstock. .... олер кыр TRHHRE- Dalton Royea 
WASHINGTON 
Впїшёрогї.................. Moen's Marina 
Gashmere........... Vecker Brothers Motor 
ug ———— Bob Lynds 
Darrington.. eese ss Mt. Loop Motel 
Electric City. . En spon reet Coulee Playland 
Lake Chelan...... Norm Evans Boat Landing 
Leavenworth...........-...- Jim's Union 76 
Marysville... ........ . McDonough TV Service 
enn” "———— Devon COM tab Co. 
Seallle. .... Gay 90's Service 
Spokane. T uie d - Harley. Davidson of Spokane 
Waterville.. ..... Hill's Chevron 
Wenatchee....... Valley Tractor Company 
Үакшїа.......... Walker's Outboard Service 
WISCONSIN 

BRIDE cisci шт ЕРИ M Williams Store 
Antigo...... EE. Berg Texaco Service 
Bonduel 


Joe Swiderski Implement & Livestock 
Chippewa Falls...... _. Bob's Service 


"nr ME Richlen's Shell Service 
Eagle River....... ans Dewyer Boat Works 
Frederic... ee eee Frederic Recreation 
Frederic... а... Struck & Prodger 
Green Bay........ Rentmeester Oil Company 
Наумагӣ............. Northern Lakes Co-op 
Hurley...... Giovanoni' s Hardware 
Kenosha.. Capitol Honda Sales and Service 


Ladysmith.......... Martin Tire & Supply 
Little Chute..... ... Ceases Radiator Service 
МаппеНе.................. . Newbury Cycle 
Marshfield. , , Craft's Trading Center 
Мейїюй............ ` Brunners Shell Service 
Мепахћа. „0.5... Mike's Cycle Shop 
Menomome,........... Michel Book Marina 
Minocqua............ Bosacki's Boat House 
Minong . ............ Link Bros. Inc. 
Oconto ralis ER Falls Truck Rental 
Опо. о . Paul's Garage 
Park Falls. Kamn Motors 
Racine... Capitol Honda Sales and Service 
Rhinelander... a . ..R. R. Sturm 
Sheboygan. . Don Brachmann 
Тотаһамк...... V & Н Snowmobile Sales 
Two Rivers _ Shambeau Sales & Service 


Мабепо .. ........ 0 vheney Motors 


Wausau .... Marathon Implement 
Wisconsin Rapids. , . Boll Implement Company 
WYOMING 

(азрег................... Mac's Cycle Shop 
Cheyenne.............. Dean Holmes Rental 
Dubois._................. Tracy's Standard 
Emblem... 0... ca eee ee eee Art Dexter 
Evanston. ...........005: A & N Auto Body 
Kemmerer,..... €—(— Peterson Chevrolet 
Јаска... Livingston Motors Co. 
Laramie: ues Schindler Feed Co. 
New Castle ,Parine Lanes 


Pinedale..... _..... Pinetree Sporting Goods 


Rawlins. ....... soleas McMahon Motors 
Rock Springs. ..,..Bensaon Pontiac 
Sheridan. . Sheridan Commercial Co. 
Sundance... Sundance Equipment Company 


AMF WESTERN TOOL, INC. 


Des Moines, lowa 50302 
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WHAT'S NEW 
| FORYOURCAR 


GT steering-wheel cover is 
insulating and washable 


Available in ivory, tan, ma- 
roon, blue, and black, the GT 
steering-wheel cover sells for 
$2.98 complete with lacing tool 
and cord. You stretch it to fit 
your steering wheel, and lace it 
on. It’s made of vinyl but looks 
and feels like leather. It insu- 
lates the wheel against cold and 
gives the driver a good, comfort- 
able grip. A polyurethane foam 
lining adds a little to wheel-rim 
thickness. Korlis, 10 Humphrey 
St., Englewood, N.J. 


Two slippery items for automobile and workshop 


Both of these lubricants have a multitude of uses. Both 
contain Teflon—DuPont’s trademark for TFE fluorocarbon, 
the slipperiest solid material in existence. The plastic squeeze 
bottle contains Rilube powder, a white substance you can use 
on locks, slides, hinges, and bearings. It can also be used on 
close-tolerance fits. Rub a little on the shaft and the assembly 
goes together easily. The powder will coat the surfaces and 
provide a degree of lubrication. It can often be applied where 
there’s no access for other lubricants. The tube contains 
Special Lubricant #0025 with Rilube. It is a nonmelting 
grease, suitable as a lubricant for valves and pumps, push- 
pull controls and speedometer cables, switches and linkages. 
It can be used as an antiseize agent for pipe and tubing 
joints, and as an additive to draw-die and tapping lubricants. 
The Dual Pak (right) costs $2 from Roy Dean Products, 
23440 Kean Ave., Dearborn, Mich. 48124. 
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Plug-in battery charger 

One end plugs into the cig- 
arette-lighter socket—the other 
end can be plugged into an or- 
dinary house or garage outlet. 
The Dynamic Charge 'N Start 
unit does the rest, automatically, 
and you dont have to worry 
about timing or overcharging. 
Its one of the simplest devices 
for keeping your battery in good 
condition, winter or summer. 
Price is $5.95 at auto-supply 
stores, electrical and hardware 
chains. Dynamic Instrument 
Corp., Plainview, N.Y. 


BUICK 
Get in with the In Crowd in a Skylark 


Now that the new cars are out, there's not much doubt which one's In. And that's Buick. 
You want proof? Get your hands on a Skylark. A sweeter-handling machine, a more 
comfortable chariot you'll never find. And it has a new braking system with dual master 
cylinders, and every one of the new GM safety features. But to get your hands on the car, 
you have to get your hands on the keys. At your Quality Buick dealer's. (Four out of five 
new-car buyers pay Buick-sized prices. Shouldn't you have the Buick?) e: 


THE BEST KNOWN 
IS KNOWN BEST 
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VAHA REMOVING 
dinge | PAINT 


STRYPEEZE Semi-Paste is a non-benzol, gen- 
eral purpose paint remover, that clings to 
rounded or vertical surfaces. 

STRYPEEZE Semi-Paste will not raise wood 
grains . . . is not harmful to natural fibers. 
Available where paint is sold. 


QUALITY PRODUCTS SINCE 1875 


SAVOGRANI 


Addison, (11, NORWOOD, MASSACHUSETTS Los Angeles, Cal. 


The newest convenience 
appliance... 


TWO-WAY RADIO 
FOR HOME OR OFFICE 


Mx 


Here's the new, modern way to bring 
-— convenience into your personal or 
usiness activities . . . your own two-way 
radio from E. F. Johnson. 
Instant voice communication is possible 
between home, office, car, boat or camp- 
site. Easier to operate than a telephone. 
No test required . . . FCC license easy to 
desidia Write today for 
. FREE LITERATURE! 


(à 2071 Tenth Ave. S.W., Waseca, Minn. 56093 


| The most rellable name in communications. d | 
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E. F. JOHNSON COMPANY | 
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Vending machine sells auto parts 


British service stations are now selling auto- 
motive parts in vending machines. The ma- 
chines display on shelves such small parts as 
fan belts, spark plugs, lamp bulbs, distributor 
points, brake fluid, and tubeless-tire repair 
kits. All items are marked to show the cars for 
which they are suitable. 


NOR 


Double house has split personality 

Two German brothers who built this house 
some 40 years ago, in a small town in Bavaria, 
could agree on nothing but that they wanted 
it on the same plot of land, which they owned 
jointly. Each carried out his own plans in 
his half of the house. Both brothers are now 
dead, but the house still stands as a monu- 
ment to persistence in their ideas. 
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Here's the chain saw that's practical for every man. Called 
the MAC 3-10E, it's completely self-contained, cordless, 
starts automatically and recharges its own batteries as 
you cut. Oils itself automatically too. Lightweight? It's 

lighter than many other saws with ordinary starting. 
Safe? The safest. Starts so easily there's no longer any 
reason to carry or climb with the engine running. The | 
chain? Special steels give this McCulloch chain a 
smooth bite that outcuts, outlasts others. The 
revolutionary new MAC 3-10E is one of a com- 
plete line of chain saws from McCulloch... best 
for any cutting need. Start right now. Call 
Western Union Operator 25 for your 
nearest McCulloch dealer, or for 
literature write McCulloch  4&* * 
Corp., Los Angeles, 
Calif., 90045. 
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It had to be a McCulloch. 


you and your boy 


Share a Dremel Moto-Shop. You get close to 
your boy when you team up with this versatile 
jig saw. It’s ideal for hobby projects, home 
maintenance jobs. 

But don’t be deceived. Moto-Shop is not a 
toy. It’s a dad-size tool — a craftsman’s tool. 
Yet it’s so simple to operate a small boy can 
master it in minutes. Completely safe, too. 
Moto-Shop weighs only 10 lbs. — you can 
store it on a closet shelf. 


DREMEL MOTO-SHOP 


Big capacity! 15" throat — cuts 134” wood, 
light metal, tile, plastics • Ball bearing motor 
* Table tilts 45° * Saws in any direction * No 
belts or pulleys. Model 571 Jig Saw with disc 
sander (as shown), $33.95. Model 572 Deluxe 
Jig Saw with disc sander, grinding wheel, wire 
and cloth buffing wheels. Plus 30" flexible 
shaft and 12 piece accessory set for grinding, 
drilling, routing, carving, $49.95. 


Ask your power tool dealer for a demon- 
stration or mail coupon for free literature. 
| BOR E RS P E P E ft ИШ ИШ P B E getty ИШ ИШ ИШ ИШ ШШ ШШ ШШ II. 


DREMEL MFG. CO. 
Dept. 916-L, Racine, Wis. 


Please send me your free catalog on Dremel 
power tools 


Name 
Address 
City State - 
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SHORT CUTS AND TIPS 


FROM PS READERS 


How to make a litter bag fast 


A spring clip attached to a magnet will 
stick to the dashboard of a car to hold a 
paper sack as a convenient litter bag. 

GENE HANDSAKER, Redondo Beach, Calif. 
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Front extension for a table saw 


Because there's not enough space at the 
front of a saw table to support a wide board 
when you use the miter gauge, I have added 
an extension as indicated in this sketch. It's 
a frame made of 1" wood with a X" hard- 
board top. The top has holes near the edge 
to slip over pins projecting upward from the 
frame. This makes it easily removable when 
I want to use the rip fence. Frame pieces are 
bolted to the side of the saw table. 

Davin E. Harn, Middletown, Ра. 
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I used to think you had to baby 
a 22 automatic when the weather got bad 
and the going got rough. 
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I was slogging through а musk- 
rat swamp on a day fit only for 
ducks when I came across a 
youngster toting a rugged little 
22 automatic. 

I asked him what make of 
gun it was that could take rain, 
mud and rough treatment. His 
answer: “А Remington, mister. 
A Nylon 66!” 

That was my introduction to 
the way Remington builds 22 
automatics. Later my Reming- 
ton dealer filled me in on the 
details: 

The Nylon 66. (Shown above.) 
Standard gear for trappers from 
Hudson Bay to the Everglades. 
And no wonder! The nylon stock 
is so strong it’s guaranteed never 


Then I met the two fisted 22's from Remington. 
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to warp, crack, chip, fade or peel. 
Nylon ‘‘greaseless bearings’’ 
make the action virtually jam- 
proof. Barrel is three-point-bed- 
ded for tack-driving accuracy. 
From $49.95*. 

The Model 552. (Shown below, 
top.) The tough, trouble-free 
automatic action handles any 
combination of shorts, longs or 
long rifles as fast as you can fire 
'em. With a trigger pull that's 
crisp and clean. Choose man- 
sized standard wooden-stocked 
Model 552 or new De Luxe 552 
BDLthat has everything! 
(Including custom checkering, 
Du Pont RK-W “‘bowling-pin’’ 
finish and real big-game rifle 
sights.) From $57.95*. 


io EM 


The Model 550. (Shown below, 
bottom.) Two generations of 
happy shooters can testify to 
the rapid fire, ruggedness and 
reliability of this classic wooden- 
stocked automatic. A real do- 
everything gun. Fine for hunt- 
ing, beer аш family fun. 
Handles all three lengths of 22's 
interchangeably. Only $54.95*. 

Interested? See your Rem- 
ington dealer or send for the 
free 1966 Remington catalog. 


Remington Arms Company, Inc.,Bridge- 
port, Conn. 06602. In Canada: Reming- 
ton Arms of Canada Limited. *Fair Trade 
retail prim in states having Fair Trade 
laws. Prices subject to change without 
notice. 


Remington, «ІР 


*EMINGTOXN 


IB 16-1965. 
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Portable 
Power 
Plant 


Want to quickly find 
hardware, paints, 
power tools, roofing 
materials...anything э 
Just let your fingers 
do the walking. 
Action-People do. 
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SHORT CUTS AND TIPS | 


FROM PS READERS | 


Paint accentuates tool markings 
Next time you have the white paint out, 
dab some on the size and measurement mark- 
ings on your tools. Then wipe off the ex- 
cess with a clean cloth. The paint will make 
the markings much easier to read. 
D. E. ANDERSON, Sunnyvale, Calif. 


Use disposable pan for grinder tray 


Tired of cleaning out rust and grit that 
fills your grinder's cooling tray? Use throw- 
away aluminum pans. They'll fit in a holder 
you can bend from heavy wire or brazing rod 
and bolt to the grinder. 

R. B. Ryan, Torrance, Calif. 
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Toughest, most powerful, best riding 4-wheeler going. 
V-8 Bronco! 


xc m „‚_ 


The Champ! This rugged 4-wheeler whips the back country trails— 
hands down! For nothing beats Bronco's all-box-section, all-welded 
frame and heavy duty axles—rated 2500 Ibs. front, 2780 Ibs. rear— 
for rugged field duty. And nothing beats Bronco's exclusive Mono- 
Beam suspension for keeping that front end glued to the ground. „ӨО 
King-size brakes and a 33.6 ft. turn-around make Bronco as S 
surefooted and nimble as a buck in the bush. And as for © 
power: choose the most powerful Six or the only V-8 

(200 horses strong) in its class! Best yet is the ride: Q | 
Smoothest cruising 4-wheeler you've ever handled. О 
Bronco! See it at your Ford Dealer's now. < 


sure cure for "cabin fever 


So Fe | 
Fete 


Stop hiding from winter ! 

Come outside, climb aboard a Skeeter — Evinrude's excit- 
ing new snow vehicle that puts spice in your life wherever 
there's snow on the ground. 

Live a little! 

Go ski-joring and snow cruising. Mount up for fishing and 
hunting. Explore the fenceless country where sky meets 
forest and the whole world is yours for the viewing. Enjoy 
another season of fun at your cottage or summer home. 
Add a Skeeter Sleigh-Mate and take the whole family along. 
Come out where the air is clear and the fun is waiting. Say 
goodbye to winter boredom and "cabin fever"! See the 
Skeeter at your Evinrude dealer's. Or send the coupon now. 


„âN EVINRUDE SKEETER 


си 7 * 1 4 = С ~ 
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FAST FACTS: Three 1967 models, including two Wide-Track 
Skeeters — one with electric starting. Torque-Sensing Drive for 
peak performance under all conditions. Tough, heavy duty track 
with special ice cleats for extra "grab" on slick surfaces. Positive- 
neutral clutch control. 14 HP engine. Speeds to over 30 MPH. 


D ea es ттт a a S CUP 


i EVINRUDE MOTORS | 
4374 N. 27th St, Milwaukee, Wis. 53216 

| Please send free literature on 1967 Evinrude Skeeters to: | 

| 
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Division of Outboard Marine Corporation 
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z анне outdoorsmen 
Sat io the snow—and 
they're enjoying it 


F 


p 
Wy vou believe that falling snow is a 
signal to get out and go for a scooter 
ride? You better believe, because the ski-scooter 
is taking winter sporting enthusiasts by storm. 

b 


I was initiated into the ways of these zany 
half-ski, half-track machines on a wild two- 
day safari in the Rockies last year, over some 


By HERBERT SHULDINER 


of the highest mountain passes in North Amer- 
ica—when they were closed to all other types 
of vehicles. 

The bone-chilling journey was staged by 
three manufacturers to show how tough the 
little ski-scooters are. After riding many bumpy 


miles. I'm convinced. Continued 
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Bolens Diablo Rouge is a new entry in the field. It 
is the first with double-track, front-end traction and 
has a top speed of 40 m.p.h. Power for the vehicle 
comes from a two-cycle, 16-hp. engine. 


The safari, which covered about 100 miles 
—from the 10,400-foot-high Vail Pass to the 
outskirts of Aspen, Colo.—was a dramatic 
demonstration of how these once rarely seen 
machines have opened whole new areas to 


2-CYCLE ENGINES RANGE FROM 8 TO 15 HP. 


MUFFLER 


TORQUE CONVERTER AND CLUTCH FOR 
AUTOMATIC VARIABLE TRANSMISSION 


STEERING SKIS 


SPINDLES AND STEERING ARMS 


Evinrude Skeeter is more rugged this year. It has 
heavier leaf springs on front skis, which ordinarily 
take a lot of shocks in crosscountry driving. It's rub- 
ber track is supported by 14 rubber wheels. 


anyone who enjovs outdoor living, regardless 


of season. 

About 65,000 snowmobiles, ranging up- 
ward in price from about $750, will be sold 
this season, industry sources say. The total 


HANDLEBAR HAS 
HAND-CONTROLLED 


TIE-ROD ENDS 


FRONT DRIVE-SPROCKET 
ASSEMBLY 


THROTTLE AND BRAKE 
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AMF Ski-Daddler has a running stand that allows you 
to run up engines for warm-up. A new panel on the 
hood gives easy access to the engine. Vehicle has a 
new bogie-wheel system to give it increased stability. 


number in use in the U.S. and Canada is close 
to 200,000. 

Ski-scooters are used for virtually every 
type of outdoor sports activity. They're par- 
ticularly popular with men who have to dry- 


Cutaway view of the Polaris snowmobile shows 
what makes these zany little machines go in 
snow. Powered by a rear track and steered like 
a motorcycle, the snowmobile has an amazing 
ability to almost float on top of the snow. It's 
even weight distribution keeps it from sinking in. 


FREE-FLOATING 
SUSPENSION SYSTEM 


ENDLESS TRACK OF 2-PLY NYLON 
HAS STEEL CLEATS FOR BETTER TRACTION 


Johnson Skee-Horse has more than 50 modifications 
in the '67 model, including a nonskid paint on run- 
ning boards to keep feet from slipping off. New 
model engine uses 24:1 oil and gas mixture. 


dock their boats in the winter. Many of the 
same things you can do in a boat are possible 
in snowmobiles. In addition, there is a grow- 
ing list of snowmobile competitive events, 
including the Kawartha Cup race for the 

Continued 


Bob Hadden pilcts this Polaris snowmobile down a 
slope in the Rockies during the Vail-to-Aspen, Colo., 
safari. The safari is one of the more popular ways 
snowmobiles are used. But the tough little vehicles 
are also handy for ice fishing, hunting, and local 
transportation. Many competitive events are held 
each winter in a large range of classes for both pro- 
fessional drivers and amateurs. 
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Up and over—jumping snowmobiles adds to the fun, 
and machines like this AMF Ski-Daddler are built to 
take such rugged punishment. The endless rubber 
track is supported by 12 bogie tires of soft rubber. 


Torque-sensitive transmission, shown in close-up, 
is used on Evinrude Skeeter and Johnson Skee- 
Horse snowmobiles. The transmission is a demand 
type that automatically shifts to a lower gear ratio 
when extra power is needed. The primary sheave 


(small one at right) operates centrifugally. It en- 
gages when engine speed hits about 2,000 r.p.m. 
As engine speed climbs, the primary sheave's halves 
close and force the belt to ride on their outer diam- 
eters, increasing belt speed, thus reducing torque. 
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world's snowmobiling championship. Giant 
rallies are held in many parts of Canada 
and the U.S., one of the biggest in Eagle 
River, Wis. 

These major events draw many factory- 
sponsored machines and drivers. The pro- 
backed snowmobiles are modified—a lot of 
weight is stripped off and the engines are 
reworked. Pro racers rebore cylinder heads 
to enlarge openings for fuel. Bigger carbu- 
retors, or dual carburetors, are installed. 
The boosted engines use higher octane gas. 
In order to avoid engine seizures that 
might result from overstretching the limit 
of an engine, castor oil is added to the 
fuel because of its superior coating action 
on valves and cylinders. 

There are also many amateur races, like 
those at White Lake, N.Y., that are re- 
stricted to stock machines. These events 
are building in popularity. 

But racing is only a small part of snow- 
mobile fun. Safaris and cross-country treks 
provide lots of family enjoyment. And 
many new areas are being developed to 
widen the sport of snowmobiling. 

Over 1,000 miles of snowmobile trails 
are open in the White Mountains of New 
Hampshire and Maine. Other trails have 
been developed by the U.S. Forest Service 
in the Three Lakes region of Wisconsin. 
Last year, Milwaukee's park system lifted 
its barriers against snowmobiles. 

Another big reason for the snowballing 
popularity of snowmobiles is their simplic- 
ity. Learning to drive is no sweat. You 
can usually check out on one in a matter 
of hours. Getting the feel of the controls 
is simple. The throttle-deadman type—is 
on one handlebar; the machine comes to 
a stop when you release your grip. If you 
have to brake, you just squeeze the lever 
on the other handlebar. 

All aboard! Getting set for comfortable 
riding on a snowmobile is tricky. When 
riding along at good speed, its easy to be 
upset. For good control, you have to sort 
of kneel on the seat with one leg and keep 
the other on the running board. It’s possi- 
ble to sit, but in the kneeling position it's 
easier to shift your weight for cornering. 

What makes them go? Snowmobiles are 
powered by two-cycle, air-cooled engines 
that range from seven to 16 hp. Two-cycle 
engines are ideal because they save weight 
and can take the brutal weather conditions 
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Compressed and heated air mixes with 
fuel in combustion chamber. Hot gases 
strike blades, turning rotor. Turbine shaft 
is coupled to drive axle through gearbox. 
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Turboliner's fast acceleration beats diesel for stop-and-go railroading. 
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Turbine test car goes 100 m.p.h. on New York commuter railroad 


With two 535-һр. aircraft-type turbines 
mounted under it at either end and geared di- 
rectly to the drive wheels, a stainless-steel Budd 
passenger car is making 75 to 100 m.p.h. in tests 
on the Long Island Rail Road, a major commuter 
line serving New York City. The Turboliner's 
space-age propulsion promises faster acceleration 


One-man field weather station 


This portable weather station, de- 
veloped for the Army but being made 
available to the public, gives accurate, up- 
to-the-minute weather reports on the bat- 
tlefield. The tiny windmill held in the 
soldier's right hand measures wind direc- 
tion and is connected to a shoulder-strap 
box containing electronic gear that records 
wind speed, barometric pressure, temper- 
ature, dew point, and precipitation level. 
Its made by Cambridge Systems, Newton, 
Mass., operates on flashlight batteries. 


and higher cruising speeds than diesel trains, sav- 
ings on track electrification for electric trains. 
The car is a hybrid, using turbines to travel on 
nonelectrified track (two-thirds of the line) and 
electric motors on electrified track and in tunnels. 
Tests under way will run for eight months, 16 
hours a day, on a 20-mile stretch of track. 


DECEMBER 1966 | 59 


js а 


Plymouth’s fast fastback: T 


On fast turns, the rear end is remarkably well behaved. There’s no lean or nose-dive. 


Chrysler Corp.’s sleeping beauty wakes up—with a four-barrel 
383 V-8, a great handling package, and disk brakes 


By MARIO ANDRETTI 


PHOTOS BY BOB JOHNSON 


Д... testing two other en- 
tries in the small, sporty-car field, I was 
impatient to get my hands on the new Barra- 
cuda. For one thing, I knew as well as 
anyone else that Plymouth had a new car 
in the works. Two-inch-longer wheelbase, 
all-new sheet metal, big new power in a 
383-cu.-in. engine—all signs pointed to a 
solid driving package. And with the Ca- 
maro and Mustang just behind me [PS, 
Oct. and Nov.], I was in a good position to 
make an accurate comparison. 

First thing vou notice about Barracuda 
is the new look, especially that back win- 
dow. It’s a much better design than last 
years. I thought there was too much roof 
on the old car. This has a little more class, 
doesnt look so heavy on top. Overall, 
though, the car looks higher than it should 
be. Its probably the fastback design in 
combination with a usable back seat. I 
mean you can get two people back there, 
and they can sit upright and feel comfort- 
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able. The grille looks richer, but there is an 
awful lot of Tempest in its styling. 

Inside our test car-a Formula S package 
with 383-cu.-in. 280-hp. engine, disk brakes, 
automatic transmission, manual steering, 
3.93:1 axle ratio—the finish was excellent. 
The console-mounted shift lever was with- 
in easy reach. And the tach, speedo, and 
other instruments were placed where you 
could read them easily. 

I really like that back seat. And you can 
still swing the seat back forward, open up 
the panel to the trunk from inside the car, 
and get plenty of room for carrying cargo 
or kids. I consider this the biggest advan- 
tage Barracuda has over its competition. 
It is a positive plus feature. For the extra 
hundred dollars or so that you pay for 
Barracuda, this feature alone is well worth 
it. And that back window defroster is a 
must, too, even though the window is 
much smaller this vear. 

However, I was annoyed by two things 
in the front. The instrument-panel shelf 
and hood are set up too high. When you 
first get into the car, you sit up straighter to 
see over the shelf. Even then, the hood and 


1 


SARRACUDA 


With the big new 383-cu.-in. 
engine, there’s no room for 
power steering. This engine 
has a torque range superior to 
the Mustang's 390, 


fenders look high from inside. And the 
steering wheel on my test car was finished 
as if it belonged on a top-of-the-line Ply- 
mouth model with all that chrome and shiny 
paint. I prefer the optional wood-grain 
style. 

ГІ tell you another thing that bothers 
me, and this is true of all the sporty cars. 
I don't like that emergency brake. It should 
be foot-operated. The truth is, І don't use 
the hand-operated brake because vou have 

Continued 
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Barracuda’s strong points: great V-8 engine, convertible rear sectic 


to reach forward and give it a jerk. For the 
sake of safety, all parking brakes should be 
foot-operated. 

Power. This 383-cu.-in. engine will fool 
you. It goes. It compares well with the 
Ford 390, and I thought that was a power- 
ful engine when I drove the Mustang. This 
one will go up to 110 m.p.h. real easy. In 
fact, I jumped it up to 130 twice during the 
test and it still had a couple of m.p.h. left. 
You know vou have horsepower under vou. 
At 70 m.p.h. it will jerk you back in the 
seat when you floor it. Even at 90 you still 
get a pretty strong surge. 

With the four-barrel carburetor, you get 
that characteristic Chrysler roar when you 
accelerate. It’s a nice sound. 

I tried three 0-60 runs, under poor con- 
ditions, with times of 7.5, 7.25, and seven 
seconds. Really great. 

In the Mustang, when you shift from sec- 
ond to third with the automatic, the power 
flattens out. Like blah! It’s just not there 
at some speeds. With the Barracuda, you 
have a sweeter range. And the speed of 
the engine doesn’t race ahead of the speed 
of the car; it’s almost like direct-gear drive. 
You can step down on it at practically any 
speed. 


I have a suggestion. Plymouth should 


m 


p ài 


Instrument panel was set too high, Mario found. 
With the low seat, you stretch and strain for a better 
view. Hood and fenders look high from inside. The 
steering wheel looks out of place in a sporty car. 
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design a gate in the automatic transmission 
that lets you shift from second to drive 
without worrying about slipping down into 
first accidentally. 

Steering and handling. With the Formu- 
la S package, handling was just fine. The 
extra-cost package includes high-rate springs 
front and rear, swav bar in front, and firm- 
ride shocks. There is some "sponginess" to 
the back end when correcting a drift, but I 
think this was caused bv soft tires. The 
Firestone Wide Ovals had just 22 pounds 
in them. That may have improved the 
ride—which was not as harsh as you would 
expect with the stiff suspension—but it pro- 
duced one flaw in an otherwise fine-han- 
dling suspension. 

Front-end dive is almost nil, a factor 
that contributes to the overall good han- 
dling. This is what makes the Barracuda's 
rear-end handling so outstanding. (When 
you have front-end dive, the back end of 
the car wil tend to swing around, using the 
outside front tire as a pivot point; this really 
bends you all out of shape.) Overall, I rate 
the Barracuda suspension a superior com- 
promise between sports-car harshness and 
family-car softness. 

A steering ratio giving over five turns of 
the wheel, lock-to-lock, is about the only 


Extra versatility is offered iy the folding panel that 
opens between trunk and inside cargo area. 
seats fold to let you carry long and unbending loads. 
Gas tank and spare wheel are under trunk floor. 


Back 


handling 


With its new power, the 

Barracuda can do 0-60 
m.p.h. in under seven sec- 
onds with automatic shifts. 
Andretti has ideas on how 
to improve the shift mech- 
anism, and would like to 
have more positive man- 
ual control on upshifts. 


one І recommend on this car. There's а 
special reason. Power steering is not avail- 
able. Chrysler engineers say the 383 en- 
gine leaves no room under the hood for a 
power pump. Even with that high ratio, 
you have to fight the wheel when parking. 
Then, in tight turns, you have a lot of steer- 
ing wheel on your hands, and that can cause 
trouble, too. Га recommend a fast ratio, 
like 18:1, with power assist if it becomes 
available. Some sloppiness also showed up 
in the steering gear. I noticed a lot of play 
while driving straight ahead. 

One more word on steering ratios. I use 
different ratios on the different race cars I 
drive. At Daytona, in the big stock cars vou 
need the high ratios that let vou make 
minor steering adjustments at speed. On 
the championship circuit or in the sprints, 
the faster ratios are best. 

Brakes. I'm always high on disks. I rec- 
ommend them highly for anyone who buvs 
a car like the Barracuda, especiallv with 
the Formula S package. Thev felt fine on 
the test car I drove. 

Body. Wind noise is not noticeable with 
this car. But you do get some of that 
characteristic unitized-bodv vibration and 
road noise. Actuallv, the test car was care- 
fully finished with good body and window 
fits. Engine noise is not oppressive in nor- 
mal cruising, but vou get the throatv roar 
of power when you accelerate. 

You can't talk about a Chrysler product 
without mentioning the inside door handles. 
I like 'em. Even though they fit flush 
against the inside of the door, opening 
them is natural, and you dont hook into 
them with vour sleeve. Its a fime safetv 
feature. 

All of Detroits three small sportv cars 
give you something extra. All offer solid, 
enjovable transportation in a package that 


any motorist would be proud to own. 

€ Camaro has outstanding stvling, and 
its interior is richer and sportier than the 
other two. 

€ Mustangs best features are the fast- 
back styling (a big improvement over last 
vear), the handling package, and the per- 
formance of the 390-cu.-in. engine. 

€ Barracuda's strength lies in the out- 
standing power range of its 383 V-8, its 
near-ideal compromise between good han- 
dling and soft-riding suspension, and the 
clever convertible back end. ^B 


Facts on the Barracuda Formula S 


DIMENSIONS (inches) 


Wheelbase .............. 108.0 
Front track 5... os osos 57.4 
Hear track uoo i 55.6 
englh iu o | Ww RA ES ЕЗ 192.8 
МЯНЕ „ош. lu oem чо жиз.» 71.6 
HERRE ero яз ea enano mató ка 53.4 
ENGINE 
TYDE уз ез nu soem wi OHV V-8 
Displacement ......383 cu. in. 
Bore & stroke ...... 4.25 x 3.38 in. 
Compression ratio . . 10:1 
Carburetion ...Single 4-bbl. 
Power (2 r.p.m. ....280 @ 4,200 
CHASSIS 
Transmission ...... TorqueFlite 3-speed 
Axle ratio ......... 3.23:1 
Tire size .......... D-70 x 14 
Brakes ; . Disk/drum 


Brake-swept area ...314.7 sq. in. 
Steering ratio ...... 28.7:1 

Turns (lock-to-lock) . 5.3 

Turning diameter ... 37.8 ft. 
Curb weight ....... 3,235 Ib. 
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The 


That Hit 


By ALDEN P. ARMAGNAC 


0. of the blue, more than 350 Japanese 
warplanes swooped down upon the Ha- 
waiian harbor where America’s Pacific Fleet 
lay peacefully at anchor. Within two short 
hours, “Battleship Row” was a shambles of 
burning and sinking ships—and the raiders 
had vanished into thin air. 

The incredible sneak attack that plunged 
America into World War II happened 25 
years ago this month. But onlv lately have 
historians and military analysts come to 
recognize the key role that secret weapons, 
developed especially for the raid on Pearl 
Harbor, plaved in its treacherous success. 
It was largely because the most devastating 
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of these secret weapons, a shallow-water 
aerial torpedo, was thought impossible that 
this countrvs Pacific bastion was caught 
with its defenses down. 

A stab-in-the-back attack on the U.S. 
under cover of peace was no impulsive Jap- 
anese act. It was coolly premeditated, we 
know now, for at least 11 months in ad- 
vance. Already history were the Japanese 
subjugation of Manchukuo and the rape of 
Nanking. The continuing invasion of China 
was only the start of a grander Japanese 
scheme to conquer and enslave all of eastern 
Asia, while World War II diverted the 
rest of the world. Only America, already 

Continued 


Stricken battleship Arizona, afire 
after armor-piercing bomb ex- 
ploded a forward magazine, lists 
and sinks during sneak Pearl Har- 
bor attack. Today, sunken hull still 
is a tomb for more than 1,000 
trapped men who perished. 


Seen in a new 
light on its 25th 
anniversary, the 
surprise attack 
was a masterpiece 
of treacherous 
skill—but in the 
end it proved its 
planners’ undoing 


Midget submarine, one of five that took part in the Captured photograph bears inscription in Japanese: 
attack, is beached and captured. This secret weapon “Тһе moment at which the Hawaii surprise attack 
failed, but other arms worked havoc enough. force is about to take off from the carrier.” 
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77 SET OUT 
Nov. 26 


Japanese fleet crossed ocean undetected 
to deal Pearl Harbor a staggering blow 


To escape detection, main fleet of carriers, battleships, and 
cruisers crossed Pacific far to north of shipping lanes and be- 
yond range of U.S. patrol planes. It launched attacking force 
of more than 350 planes at point about 275 miles north of 
Pearl Harbor. A separate submarine force joined in attack. 
Principal targets at Pearl Harbor (opposite drawing) were the 
eight battleships of the U.S. Pacific Fleet. Five were sunk, 
and all knocked out, by the Japanese secret shallow-water 
aerial torpedoes and converted armor-piercing bombs. But 
only two were wrecked beyond repair—and the others, all re- 
stored to service before war's end, later were able to avenge 
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themselves with thundering broadsides in a fair fight. 


beginning to embargo vital war materials 
to Japan, stood in the way. 

Sooner or later, as Japanese warlords saw 
it, fighting the U.S. was inevitable—and 
their best hope lay in striking a first and 
crushing blow by stealth. The most tempt- 
ing target was the concentration of Ameri- 
can sea power at Hawaii that denied Japan 
a free hand in the Pacific. As early as Janu- 
ary of 1941, Admiral Isoruku Yamamoto, 
commander-in-chief of the Japanese Navy, 
ordered a study of an air attack on the 
U.S. Pacific Fleet at Pearl Harbor. 

Even its heavily armored battleships were 
vulnerable to torpedoes striking the hull be- 
low the shell-resisting armor belt. But 
Yamamoto staff reported a formidable ob- 
stacle to an aerial-torpedo attack. Conven- 
tional torpedoes, dropped into Pearl Harbor's 
shoal water, would hit bottom and stick 
there. True, rejiggered torpedoes had been 
launched into water only 70 to 90 feet deep, 
in a successful British air attack on the 
Italian fleet at Taranto. But Pearl Harbor 
was so much shallower, 30 to 40 feet, that 
an aerial-torpedo attack appeared out of the 
question. 

Acrobatic torpedoes. Japanese ordnance 
designers accepted the challenge. With spe- 
cial fins, they made torpedoes perform a 
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feat like that of an acrobat high-diving into 
a shallow tank of water. Air crews tried out 
the experimental weapons in practice runs 
at Saeki. By the fall of 1941, the newly in- 
vented shallow-water torpedoes had been 
perfected. 

Battleships were vulnerable, too, to armor- 
piercing bombs—dropped vertically on decks 
armored onlv thickly enough to deflect 
plunging shells. Since these special bombs 
were in short supply, the Japs improvised a 
novel and effective substitute—by attaching 
bomb vanes to battleship-gun shells of 16- 
inch caliber. Carrier bombers gear was 
successfully modified to drop the converted 
bombs. 

Midget two-man submarines, launched 
from deeper-draft mother subs and armed 
with two torpedoes apiece, ranked with the 
shallow-water torpedoes as true secret 
weapons. They were to sneak into Pearl 
Harbor to attack warships during the con- 
fusion of the air strike. 

The striking force. Obviously the Japa- 
nese planes that suddenly appeared over 
Pearl Harbor had not flown all the way 
from far-off Japan. An early wartime guess 
was that they were launched from five fast 
carriers, screened bv destroyers. Actually 
the force was far mightier. 
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The Japanese striking force consisted of 
all six of their first-line carriers, two battle- 
ships, three cruisers, 11 destrovers, three 
submarines, and tankers and supply ships. 
It might even have been a match for the 
Hawaii-based U.S. fleet, had they met at 
sea. And a separate submarine force num- 
bered more than two dozen long-range sub- 
marines, of which five carried a midget 
sub apiece. The big subs were to ambush 
any U.S. warships that managed to flee 
Pearl Harbor during the air raid. 

Table-top war games, and maneuvers at 
a Japanese island similar to Hawaii's Oahu, 
rehearsed and perfected the attack. 

By mid-November of 1941, all was readv. 
Slipping one by one out of Japan's Kure 
naval base, the striking force’s warships 
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Two waves of Japanese warplanes struck Pearl! Har- 
bor on Dec. 7, 1941. Torpedo planes and dive bomb- 
ers hit warships, while bombers and fighters raked 
airfields to bar interception, in first attack from 
7:55 to 8:05 a.m. Second attack, 8:40 to 9:45 a.m., 
was by high-level and dive bombers. 


Secret of the sneak attack’s success 


A major reason for Pearl Harbor's unpreparedness was the defenders’ 
belief that an aerial-torpedo attack was impossible in such shallow 
waters. Conventional torpedoes, dropped from planes, would hit bottom 
and stick in it. But the Japanese had secretly perfected a special-finned 
torpedo that would flatten out within a few feet of the surface and run 
true to the target, as pictured in the drawing below. 
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Torpedoed and bombed by Pearl Harbor attackers, the U.S. battleship Californi 
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.. . but is raised and remodeled, as picture 


made a rendezvous in the Kurile Islands— 
and set sail for Hawaii on November 26. 

Escaping detection was held crucial to 
success. Braving gales, high seas, and fog, 
the fleet took a far-northern course beyond 
range of island-based U.S. patrol planes, and 
remote from shipping lanes. Should an 
American merchantman be encountered, 
orders were explicit and ruthless—sink it 
on sight, before it could radio an alarm. 
As it turned out, however, a lone Japanese 
ship was the only one seen. 

"Climb Mount Niitaka." Blackouts and 
radio silence prevailed, while radio receivers 
drew eager ears. Commercial U.S. broad- 
casts gave no sign that Pearl Harbor had 
any inkling of its approaching fate. Latest 
bulletins on warships there, relaved bv To- 
kvo, were coming in from spy Takeo Yo- 
shikawa in the Japanese Consulate at Hono- 
lulu. A bitter disappointment was news 
that the three carriers were absent—but 
94 warships including eight battleships, the 
prime targets, were there. The final go- 
ahead order from Japan’s archmilitaristic 
dictator, Hideki Tojo, came on December 
2: CLIMB MOUNT NIITAKA. That was the 
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code for "Carry out attack 
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A mighty battleship sunk at Pearl comes back to fight again 
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Promptly оп schedule, after refueling 
from its tankers in mid-Pacific, the Japanese 
striking force arrived shortly before six a.m. 
of December 7 at its plane-launching point 
—about 275 miles north of Pearl Harbor. 
The separate submarine force, its passage 
likewise undetected, was already lurking off 
Oahu. 

"This is no drill!” It was 7:55 of a bright 
and fair Sunday morning, and church bells 
were ringing in nearby Honolulu, when Jap- 
апеѕе warplanes shadowed the blue waters 
of Pearl Harbor. Used to air-raid drills, 
onlookers paid scant heed. Then a falling 
bomb exploded, and startled eyes glimpsed 
the “meatball” Japanese insignia of the plane. 
At 7:58 the Pacific base broadcast the alarm 
that shook America: AIR RAID—THIS IS NO 
DRILL. | 

Leading the onslaught on Battleship Row, 
Japanese torpedo planes skimmed as low 
as 40 feet to drop the shallow-water “fish.” 
The secret weapons took appalling effect. 

A single torpedo tore a gaping 45-foot- 
long hole, 30 feet high, in the hull of Nevada 
—which, despite a gallant attempt to get 
under way, had to be beached. Two tor- 
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High altitude of Mexico 
City felled Lou Jones who 
collapsed after he won the 
400-meter event during 
"55 Pan-American Games. 


" Research for the 


. 1968 Olympics reveals — 


How Your Body Works at 


High Altitude By CURTIS MITCHELL 


What happens to your body when 
you work or play in the 
mountains? Scientists now 

think that you may 

gain amazing new endurance 


N^ as never before, scientists are work- 
ing desperately to discover what ef- 
fects high altitudes have on the human body 
and what can be done to overcome them. 
Why, for example, do hikers and hunters 
suffer nosebleeds and cramps when climb- 
ing mountains? Whv do newly arrived va- 
cationers collapse on high-altitude golf 
Continued 
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Conditioning at high altitude makes you stronger, your blood rich 


courses and tennis courts? The current 
furore started with the decision of the In- 
ternational Olympic Committee to hold the 
1968 games in Mexico City, altitude 7,800 
feet. 

Immediately, a dozen nations hit the 
panic button. After the Pan-American 
Games of 1955, also held in Mexico City, 
Peter V. Karpovich of Springfield College 
wrote: “Some athletes blacked out or col- 
lapsed, even after short races . . . In Mex- 
ico City the partial pressure of oxvgen is 
24 percent lower than at sea level. The ef- 
fect is comparable to the loss of seven-tenths 
of a pint of blood." 

After the announcement, Finnish coach 
Onni Niskanen said, "There will be some 
who will die." Dr. Roger Bannister, first 
man to run a four-minute mile, said, "This 
mistaken decision will damage the Olvm- 
pic concept of fairness more than anything 
else in the history of the modern Olvmpic 
Games." Despite the turmoil, the commit- 


tee stuck to its guns. And nations on both 
sides of the Iron Curtain rushed scientists 
and athletes to high-altitude training centers. 

Less pressure, less oxygen. Under nor- 
mal conditions, the pressure of oxvgen in 
the air fills the tiny sacs of the lungs, called 


нЕ БРИ Ц 


This high-altitude chamber at Penn State plays ап 
important role in determining the effects of high 
altitudes on man. Animals live in the chamber for 
long periods of time and are periodically examined. 
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alveoli. Since the pressure is greater than 
that in the bloodstream, the oxygen bub- 
bles through the membrane of the capillaries 
and into the blood where its molecules at- 
tach themselves to the hemoglobin, which 
is an oxygen-carrying pigment in the red 
blood corpuscles. 

In the thin air of high altitudes, a de- 
creasing amount of oxygen penetrates the 
membrane and saturates the arterial blood. 
Yet it is a hard fact that any given task re- 
quires the same amount of oxygen regardless 
of altitude. Fortunately, we have several 
built-in mechanisms for adapting to thin air: 

ө Additional alveoli or lung sacs are 
brought into action. 

€ The heart beats faster, increasing the 
volume of blood going through the lungs. 

ө The number of red cells increases from 
a normal of five to about seven million. 

€ In time, the lungs get bigger. Five- 
foot-tall Indians living in the Andes have 
the lung cages of six-foot sea-level men. 

® The heart also grows in size to handle 
its extra pumping job. Red corpuscles in- 
crease to provide extra “tank cars" for carry- 
ing oxygen through the body. The vascular 
system sends out new capillaries to bring 
the blood supply closer to needy cells. 


Lung-testing device is used by a runner in the pro- 


cess of adapting to high altitudes. At first, unused 
portions of the lungs come into play; over longer 
periods, capacity of the lungs will increase. 


ves steadier 


Reactions of runners to 
cold is another factor that 
makes for variations be- 
tween performance at sea 
level and performance at 
altitude. Temperature sel- 
dom rises above freezing 
in many mountainous 
areas, and humidity is 
verv low. Here, breathing 
response to cold is mea- 
sured in laboratory study. 


PHOTOS COURTESY 
PENN STATE UNIVERSITY 


The “Little Olympics." In 1965, athletes 
from 17 countries came to Mexico City to 
see just how serious a problem the high 
altitude would be. The results were more 
alarming than anticipated. In every event 
where endurance was a factor, performance 
suffered. First-day performances were dis- 
astrous. After 12 days, some athletes had 
regained 90 percent of their capacity, but 
none went beyond that. Many suffered from 
diarrhea. Some were too sick to compete. 

To win endurance events in 1968, it was 
apparent a nation would have to produce 
supermen, not in performance but in their 
ability to adapt to the lack of oxygen in the 
air they breathed. How could adaptation 
be achieved? Dr. David D. Geddes of 
Brigham Young University, Utah, chose 14 
runners who normally lived at 4,700 feet 
and bussed them down to sea level. There, 
they improved their performance in the 
mile run by an average of 8.3 seconds. 

In Russia, the government scheduled a 
series of tests at their mountain camp in the 
Armenian Caucasus. The French sent their 
athletes to a camp in the Pyrenees at Fort 
Rumeau, and invited the British to share 
their facilities. Germans, Japanese, and Aus- 
trians refurbished their high-level training 
establishments. 

Dr. Bruno Balke of Wisconsin University, 
studying the problem, referred back to his 
notes on a prior visit to northern Mexico— 
Turahumara Indian  country-the most 
rugged in North America. Indian villages 
are at the bottom of ravines a mile deep. 
In the summer, the Indians climb to cool 
peaks two miles high to sleep. 

Kickball is a favorite Indian game. Play- 
ers divide into two teams, each with its own 


ball, and the members take turns at kicking 
their way along tortuous mountain trails. 
The race course is usually 200 miles long. 

Balke persuaded four village men to race. 
The winner was the oldest competitor, a 
man of 43, who ran 40 miles in just six 
hours and 18 minutes. From U.S. records, 
Balke deduced that the average American 
could match that pace for 15 minutes. 

U.S. training camp. If Indians could 
adapt to strenuous work in oxygen-scarce 
air, how about American athletes? Balke 
established a training camp at 7,800 feet 
and worked a number of athletes hard in 
three events: 400 yards and one mile 
against time, and riding a stationary bike. 
Although initial performance was terrible, 
the men slowly adapted and finally leveled 
off at 94 percent of their best performance. 

Then the athletes returned to sea level, 
and a surprising thing happened. For a 
fortnight, they could run like scared rabbits, 
breaking all their former records. But grad- 
ually the magic faded. 

Other experimenters began to notice the 
same phenomenon. Six cross-country run- 
ners from Penn State went into training at 
a laboratory 13,000 feet up in the Andes 
Mountains of Peru. Their oxygen level 
was only 60 percent of normal. After adapt- 
ing for several weeks, they returned to their 
home campus. One runner took 33 seconds 
off his previous time; another won his first 
varsity letter, and a third became a regular 
starter in the hurdles and quarter-mile. 

After working with a second group of 
scientists and athletes, this time at Alamo- 
sa, Colo., altitude 7,540 feet, Dr. Balke 
answered at least one question to his satis- 

[Continued on page 187] 
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Almost every month a new | 
kind of tire comes out— 
said to be superior 

to conventional tires. 

You can now pick and | 
choose among low-profile, _ 
wide-tread, radial-ply, Ё 
and fiberglass-belted 

tires. Here’s the inside 
story on how they differ 

in construction and 

which is best for what 


Section of “Power Belt" tire shows 
construction. Forefinger of Harry 
Schroeder, Goodyear's head of new 
tire development, rests on third 
of four belt layers crisscrossing 
at angles between radial carcass 
plies and tread. Note special 
shoulder pattern on tire on car. 


1967 WIDE OVAL 


1964 CONVENTIONAL 1965 LOW PROFILE 


4.5-IN. TREAD 4.7-IN. TREAD 6.5-IN. TREAD 


Old vs. new: Conventional tire (left) rides on a 14- Wide Oval, or wide-tread, tire (right) is an extra- 
inch wheel and has a narrow footprint. The low- wide low-profile tire. Height.to-width ratios are 
profile tire (center) has a similar static-load radius 1:0.95 for the conventional tire, 1:0.86 for the low- 
with a 15-inch wheel, but footprint is wider. The profile tire, and 1:0.70 for the Wide Ovai tire. 
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hould Know About 


the New Types of Tires 


By JAN P. NORBYE / PS Automotive Editor DRAWINGS BY RAY PIOCH 


ШИ... longer tire life, greater tire 
strength, improved fuel economy, surer 
handling, better traction, improved brak- 
ing, higher speed capacity, and elimina- 
tion of tire squeal? Who doesn't? АП the 
new tires promise—and give—some com- 
bination of all these advantages over con- 
ventional tires. 

To report to you in depth, I went to the 
factories and talked to the men who de- 
signed the new tires. I have tried out all 
of them, on various cars. The two out- 
standing developments of 1966 are wide- 
tread tires and belted tires. 

Firestone was first with a 6.5-inch wide 
tread, on the Wide Oval tire tested by Mario 
Andretti [PS, Sept.], and has been joined 
by Goodyear. These tires are standard on 
such high-performance cars as the Chevelle 
SS 396, Barracuda S, Cougar GT, Pontiac 
GTO, and Riviera Gran Sport. 

Wide-tread tires do not carry dimension- 
al designations, such as 7.75 by 14, for 
instance. Instead, they have a letter code 
. to indicate load rating: D means a light 

vehicle, like Mustang or Camaro; F means 
an intermediate, like the GTO or the Fair- 
lane GT; G means a standard-size car. 
Ford and Chevrolet take a G70-by-15 tire. 


basic differences in construc- 


The 15 is the rim diameter in inches; the 
70 indicates the ratio between tire width 
and height (the tire section is 70 percent 
as high as it is wide). 

Applying the plies. The wide-tread tires 
have conventional construction, with two 
cord plies crisscrossing all around the tire. 
They are two-ply tires with four-ply rating. 
Belted tires come in two types, radial-ply 
and cross-bias ply. Allstate, B. F. Goodrich, 
Firestone, Goodyear, and U.S. Rubber make 
radial-ply belted tires. The belt is a hoop 
that fits around the tire circumference and 
provides a rigid, nonstretching base for the 
tread. Armstrong makes the cross-bias ply. 

Most tire makers feels that radial car- 
cass plies are necessary to take full ad- 
vantage of the belt. Armstrong believes 
they get the best of both worlds by com- 
bining belts and cross-plies. 

There's no ply rating with belted tires. 
Tread strength is equivalent to a six-ply— 
or better, according to belt material. Fire- 
stone, Goodyear, U.S. Rubber, and B. F. 
Goodrich use rayon, Allstate steel-wire 
mesh, and Armstrong fiberglass (of the 
same type that's used on Pontiac's overhead 
camshaft-drive belt). 

Low-elasticity materials (steel and glass) 


Continued 
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tion. Belt gives extreme 
strength to tread; radial plies 
add sidewall flexibility. Belt 
plies are usually rayon, but All- 
state uses steel-wire mesh; 
Armstrong, fiberglass, Carcass 
plies are rayon or nylon. 
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BELT TIRE WITH _ 
RADIAL PLIES 
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BELT TIRE WITH 
CROSS-BIAS PLIES 


The carcass plies of the conventional tire (top) criss- 
cross at roughly 40 degrees. The radial-ply tire 
(center) has carcass plies crossing at 88 degrees. 
Belts can be combined with cross-bias plies (bot- 
tom), but most tire manufacturers feel radial-ply 
construction is necessary if a tire is to have full 
advantage of the rigid, nonstretching belt. 


\ А SIDE 
'N THRUST 


! 4 SIDE 
I THRUST 


Belted tires have greater cornering ability because 
the tread does not lift on one side under side 
thrust. Soft sidewalls bend, allowing the wheel to 
ride offset in relation to the tread. 
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HORSEPOWER LOSS IN ROLLING 


SPEED 10 20 30 40 50 60 


At 60 m.p.h., a conventional tire consumes 2.75 
horsepower; the radial-ply belted tire only 2.15. 
Reason: reduced internal friction in the tire. 


tend to give the longest tread life. Joe 
Perkins, Armstrong's director of tire devel- 
opment, savs "the only stabilizing materials 
in future tires will be steel and fiberglass." 

He gets support from Fred Kovac, Good- 
vears manager of tire-reinforcing systems, 
who thinks fiberglass is the coming thing, 
and John Antonson, B. F. Goodrich's head 
of advanced tire design, who maintains a 
steel belt is the answer. 

What about the sidewalls? In radial- 
plv tires, they are highlv flexible (equiva- 
lent to two-ply or less). This has two great 
advantages: 

e Sidewalls flex to let the tire maintain 
a full-width footprint on turns. This im- 
proves handling precision, stabilitv, and 
cornering force. 

e Sidewalls flex easilv under load, with 
low internal friction and consequent reduc- 
tion in heat buildup and power losses. A 
disadvantage is greater vulnerabilitv if the 
tire is run against a curb at speed. 

Detroit viewpoint. The main objection 
to belted tires from Detroit is low-speed 
harshness. This has slowed acceptance of 
the tires as original equipment. However, 
any cars suspension svstem can be tuned 
to radial-plv belted tires, and that is what 
Ford has done for 1967. 

A leading tire engineer in Akron told 
me how various cars react to radial-ply 
tires: "The big Ford is about as good as 
anvthing. The Chevrolet tends to ‘boom’ 
on rough roads at low speed, and the Pon- 
бас has some roughness. The full-size 
Oldsmobiles and Buicks ride verv well. 
The F-85 and Special are okav, but the 
Tempest and Chevelle get noisy. All the 
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TEMPERATURE (deg. F.) 
T 
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SPEED 15 30 45 60 75 90 


Radial-ply belted tires run cooler and last longer. 
The advantage over conventional tires increases as 
speeds rise (50 degrees F. difference at 75 m.p.h.). 


Chrysler Corporation cars are rough with 
conventional tires and even worse with 
radial plies. Ramblers handle far better 
with radials, but get verv rough-riding. 
The T-bird doesnt change much, and the 
Lincoln seems even quieter when wearing 
radial plies." 

European cars have used radial-ply belted 
tires since 1947 and American radials have 
designations that conform with European 
styles. For instance, 15R-755 corresponds 
to 7.35 by 15, and 15R-850 corresponds to 
8.45 bv 15. The R, of course, stands for 
radial. 

From the tire makers’ test reports, SAE 
papers, and my own experiences, I have 
made the following comparison chart for 
all the new tires. Mv estimates of charac- 
teristics are based on an arbitrary rating of 
100 for the same characteristics in a con- 
ventional tire. 


Cnoss- RADIAL- 
Wipe PLY PLY 
TREAD BELTED BELTED 
Tread wear 110 180 180 
Directional stability 100+ 110 135 
Noise suppression 100— 100+ 100+ 
Low-speed ride 100— 90 80 
High-speed ride 1004- 110 125 


Speed capacity 140 125 125 
High-speed handling 110 110 110 
Parking ease 90 90 80 
Squeal suppression 120 120 150 
Wet traction 125 125 £125 
Wet stopping 120 120 120 
Fuel economy 110 = 110 110 


Radial-ply belted tires are standard on 
the 1967 Mercury Colony Park wagon, op- 
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FOOTPRINT 


TRACTION 
FOOTPRINT 
Putting more rubber on the road, radial-ply belted 
tires give you improved traction and braking per- 
formance. The belt prevents tire contraction— note 
deformed sides in conventional tire at lower left. 


CONVENTIONAL BELTED 


Tire contraction in footprint causes “squirming,” 
which closes up the grooves, cuts wet traction, in- 
creases tire wear, and at high speed sets up a stand- 
ing wave that leads to tire disintegration. 


A 12,407-mile test, run by Armstrong, pitted the new 
fiberglass-belted tire against conventionals. The 
glass-strengthened tires (pair at left) still show 
plenty of tread—the two others are worn bare. 
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Drs. Joseph T. Kummer and Neil Weber of Ford scientific laboratory demon- 
strate new sodium-sulfur battery they invented. With 15 times energy- 
storage capacity of conventional lead-acid battery, new unit promises. to 
bring back electric car. Lab model of battery held by Dr. Kummer, left, can 
run small motor 14 hours. Lead-acid battery would last for 20 minutes. 
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By C. P. GILMORE | 


N.. its official. Detroit will pro- 
duce an electric car. After months of ru- 
mors, hints, and unconfirmed reports, Ford 


Closeup shows size 
of laboratory bat- 
tery. Only lab 
models have been 
built, but Ford en- 
gineers anticipate 
no problems in 
scaling it up for 
full size cars. 


made the announcement. The company is 
already building electrics for test. They'll 
be rolling by spring. They could be in your 
local showroom within five years. GM has 
just announced plans, too (see “Detroit 
Report," page 42, for this late news). 
Main impetus behind the return of the 
electric is air pollution—the growing clouds 
of noxious fumes and gritty soot that hang 
over more than 7,000 U.S. cities and towns 
like great grimy halos. And this airborne 
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Without space-consuming gasoline 
engine, electric car can be smaller, 
yet carry same number of passen- 
gers. Lower center of gravity adds 
safety. Arrow shows how battery 
slides out -from under the floor. 


They're on the Way: 


garbage is more than a nuisance; it's a men- 
ace many experts feel is at least partly re- 
sponsible for soaring death rates from re- 
spiratory diseases—lung cancer, emphysema, 
chronic bronchitis. 

Unfortunately, at least half of this aerial 
gunk is caused by automobiles. And it's 
getting worse by the day. By 1980, ex- 
perts predict, cars will be pouring twice 
their 1960 volume of pollutants into the air. 
By 2000, the level will again double—unless 
something is done. 

Of course, the devices now being installed 
on many cars to hold down tailpipe emission 
will help. But even better would be wide- 
spread use of a car with no exhaust at all. 
Prime candidate, the automobile makers 


ultimately can be one answer to purifying dirty city air 


know, is the clean, quiet, simple electric. 

“We started on this as far back as 1958,” 
says Dr. Michael Ference Jr., Ford vice- 
president in charge of research. "We had a 
long-range concem about urban pollution. 
So we began making studies on what was 
needed. And we decided that what was 
lacking was an invention." 

What was needed, Ford engineers knew, 
was a battery—a superpowerful one that 
could store enough charge to give an elec- 
tric car a practical range. Todav, that in- 
vention is here. Ford's new sodium-sulfur 
battery packs in 15 times the power stored 
by the familiar lead-acid battery—the one 
that cranks your car every morning. And 

Continued 
DECEMBER 1966 | 77 


At least five responsible companies are at work on projects 


Ford is not the only company that has been 
busy: 

ө Gulton Industries of Metuchen, N.J., 
has announced the development of another 
powerful new kind of battery: the lithium 
cell. It now has 10 times the capacity of a 
lead-acid cell, but may ultimately have 60 
times as much. 

e Leesona Moos Laboratories—-a Great 
Neck, N.Y. company active in fuel-cell de- 
velopment—and the General Atomic Divi- 
sion of General Dynamics are each work- 
ing on yet another high-capacitv storage 
battery—the zinc-air battery. 

€ Chrysler admits working with fuel cells 
as automobile power sources, although the 
company so far refuses to discuss its progress. 

€ General Motors has said nothing so far, 
but its an open secret that the company 
converted a Corvair to battery power last 
vear and has been working on electrical 
propulsion. Additional announcements from 
GM are expected soon. 

The old "'lethargic turtles." The electric 
automobile, of course, is not a new idea. 
They were reasonably popular a half-century 
ago. But they had a fatal flaw: Range was 
severely limited. And performance, bv to- 
day's standards, didn't exist. The stately 
electrics had all the dash of a lethargic 
turtle. 

By 1930, the electric-car makers were, 
for all practical purposes, out of business. 
There have been a few revivals since, such 
as the Henney Kilowatt, an electric con- 
version of the Renault Dauphine that came 
out a few years ago. A few thousand elec- 
tric trucks are in use across the country, and 
electrically powered forklift trucks and golf 
carts are widely used. But the electric car 
has never even come close to competing 
with the standard Detroit product. 

The new batteries. The lead-acid battery 
has what engineers call an energy density 
of 10 watt-hours per pound (wh/Ib.): Each 
pound of battery can store enough energy 
to light a one-watt bulb for 10 hours. The 
nickel-cadmium storage battery frequently 
used in tape recorders and cordless appli- 
ances manages to pack in 15 to 20 wh/Ib.— 
an improvement of 50 to 100 percent. 
Space probes and other cost-is-no-object de- 
vices are usually powered by silver-zinc bat- 
teries, which at 50 wh/lb. or more are at 
least 400 percent better than lead-acid bat- 
| 
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teries. The trouble is that they cost too 
much for anybody but the National Aero- 
nautics and Space Administration. One en- 
gineer estimates that the Corvair conversion 
GM did last year—probably with silver-zinc 
batteries-mav have cost $10,000 for bat- 
teries alone. 

Even then, silver-zinc isn't really good 
enough. And until recently, nothing was. 
Now, with the zinc-air battery already 
weighing in at 60 to 100 wh/lb. and prom- 
ising to go higher, with the lithium battery 
able to store 100 wh/lb. with the promise of 
six times that capacity, and with the sodium- 
sulfur battery already cranking out 150 
wh/lb., the great technological barrier to 
the electric car has been smashed. 

That doesn't mean all the problems are 
solved. Ford's battery, for example, has 
been made only in small sizes. Now comes 
scale-up: making one big enough to run a 
car. Ford engineers say they foresee no 
problems in the process, but it will take 
time—about two years by current esti- 
mates. 

The sodium-sulfur batterv will have to 
operate in the vicinity of 500 degrees to 
keep the sodium and sulfur molten. That's 
asy enough when the car is operating: 
Waste heat generated in the battery keeps 
the temperature up. When the car stops, 
however, the batterv begins to cool. Once 
below about 450 degrees, it won't work un- 
less reheated. 

Keeping it hot. Ford engineers think the 
problem can be solved. With space-age 
insulation—the kind used to keep liquid hy- 
drogen and other supercold liquid gases 
from evaporating on long trips in tank cars 
—keeping the battery hot enough to restart 
for several davs should be easy. Battery 
energy itself might be used to warm the 
battery. Another possibility: If electrics be- 
come popular, parking lots where cars are 
normally left for several days or several 
weeks may have plug-in facilities. 

The motors. Better and lighter motors 
than those now available will be needed, 
too. Ford has already developed one possi- 
bility: a 20-horsepower unit that weighs just 
20. pounds. "Thats about one-fourth the 
weight of a standard DC traction motor— 
the kind used in present-day electric autos, 
trucks, and golf carts. 

And newer, better solid-state controls are 
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to return the electric to streets 


Secret of Ford's battery is a crystalline ceramic 
tube—shown in cutaway, right, and installed in series 
for driving a car, above—that separates liquid sodi- 
um in its center (the negative electrode) from liquid 
sulfur in porous outer (positive) electrode. Tube, 
acting as cell's electrolyte, is an atomic sieve. Sodi- 
um ions—sodium atoms stripped of an electron— 
pass through ceramic easily. Liquid sodium and 
liquid sulfur, however, cannot pass. As ions go 
through, excess electrons are forced to flow up 
through center electrode and the ''load" (a car's 
drive motor) to do useful work. On the sulfur side, 
these electrons reunite with sodium atoms. Sodium 
and sulfur combine to form sodium sulfide. When a 
reverse, or charging, current is applied across bat- 
tery, sodium sulfide breaks down again as electrons 
are extracted from sodium and sent back to negative 
side. There they recombine with sodium ions, which 


beginning to come out of the laboratories. 
Old electric cars frequently used power- 
wasting rheostats to control speed. Newer 
models—such as the Henney Kilowatt—use 
relays that apply the power in a series of 
steps. With new solid-state controls, you'll 
apply power continuously—as in your pres- 
ent car. And the controls themselves will 
use little or no power. 

As engineering studies on possible elec- 
tric vehicles get under way, it's obvious that 
this new breed of car wont simply be a 
conventional automobile with its gasoline 
engine pulled and batteries and electric 
motors installed in its place. Says Dr. 
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and even the open highway 
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meanwhile have slipped back through ceramic sieve, 
to re-form liquid sodium. Process can be repeated 
endlessly—battery should outlast car. ‘‘Major over- 
haul" of electric car might be only changing motor 
brushes. Ford thinks Falcon-size car could go 80 miles 
on a charge in city driving, 7O miles at 60 m.p.h. 
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Ference, "Well need a whole new approach 
to vehicle engineering." He points out, for 
example, that the batteries might be built 
into a flat package and mounted under the 
floor. This would lower the center of grav- 
ity, give improved riding and handling qual- 
ities, and allow the construction of a far 
simpler suspension system. 

Just what the Ford electric in your future 
might look like is still anybody's guess. But 
a hint may be coming in the form of two 
electrics Ford is now building at its subsidi- 
ary in England. These vehicles, designed for 
city and suburban driving, will be about six 


[Continued on page 174] 
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Race-car modifications turned 
the '66 Mustang into a tiger. 
For '67, Shelby adds more growl 


L.. vear a souped-up Ford Mustang 
called the Shelby GT 350 was all the talk 
around the cracker barrel at the village 
store, partly because the Hertz rent-a-car 
people bought a passel of them. Well, 
theres news: Carroll Shelby, the West 
Coast guy who does all this modifving, has 
upped the ante on his ‘67 Mustang. 

Last year the reworked Mustang 
coughed up a whopping 306 hp. For the 
new model year, it’s even whoppier—pro- 
ducing 355 hp. Will Hertz put vou in the 
driver's seat of this thing? 

The new Shelby colt is known as the GT 
(Gran Turismo) 500. 

Shelby tailors the suspension system to 
the buyers needs, be it drag-strip use, 
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Performance of car is fantastic—considering it started life as a Falcon. 


hood has functional air scoop; open grille sports four lamps. 


Shelby’s Tiger in 


sports-car racing, or street driving, by 
changing springs, shock absorbers, stabiliz- 
er bar, and suspension geometry. The 
steering gear is the “quickest” that Ford 
offers in the Mustang with power assist. 
The tires are speed-rated at 160 m.p.h. 
The car has enormous front disk brakes, 
fitted with special heavy-duty pad material 
for long life. Rear brakes are drums. The 
body has special air ducts to cool them. 
Acceleration, zero to 60 m.p.h., is 5.4 
seconds, and that’s no misprint. The car 
covers the standing quarter-mile, a test 
dear to the hearts of the jet set, in 13.5 
seconds, with a terminal speed of 106. 
The rear deck features a genuine “spoil- 
er,” like those used in professional racing 
ars. A spoiler is a thing that juts up and 
separates air flow to keep the sheet metal 
from creating lift like the top surface of an 
airplane wing. That’s to keep the rear of 
the car glued to the road and increase 
high-speed stability Gordon Chittenden. 


The man atthe stern of 


& 


г 


| the Mustang GT 500 is Cobra-originator Carroll Shelby, who has given it a true race-car identity. 


Mustang Clothing 


Engine is hotted-up 428-cubic-inch Ford V-8 with 
dual four-barrel carburetors. It's the torque—420 
pounds-feet at 3,200 r.p.m.—that gives it its stag- 
gering performance. Crankshaft turns at 5,400 


r.p.m. for maximum horsepower. Four-speed man- 
ual transmission has closely spaced ratios—2.32:1 


in first gear, 1.69 in second, 1.29 in third, and top, 
direct. Heavy-duty Ford automatic transmission is 
also available. Axle ratios are 3.5:1 with manual, 
3.25 with automatic. Limited-slip differential is 
optional. Bolt-on wheels are wide-rim 6.5-inch 
chrome steel, carry Goodyear Speedway 350 tires. 
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Wiggle-woggle test simulates high-speed lane change. 


Fury lll was best wiggle-woggler, with several clean runs at 60. 


successfully at 55 m.p.h., failed at 60. 


Cars 


are run at steady speeds, building up to each car's limit. 
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THE NORBYE/DUNNE REPORT 


ow good are 


In their first double- 
barreled report, Auto 
Editor Jan P. Norbye 
and Detroit Editor Jim 
Dunne give you their 
reactions to the three 
cars that set the 
standard for value: 
how they compare in 
ride, performance and 
handling, stopping and 
going, all-around use 


After each run, readings were taken 
of fifth-wheel speedometer (on 
hump), and (front to back) Tapley 
meter and pressometer. Note 
pressometer unit clamped to brake 
pedal. Norbye holds stopwatch. 


= нна, 


The new crop of bread-and-butter 
cars did remarkably well in our 
exacting tests. This report brings 
you all the facts—you make the 
final judgment on the basis of 
those tests most important to you. 


imes have changed since Ford, Chevro- 

let, and Plymouth were rightfully known 
as the Big Three. Their place in the market 
is no longer rigidly defined. Other cars 
compete in the same price range, and the 
makes that used to be the low-priced three 
have added expensive luxury models (LTD, 
Caprice, VIP) in recent years. 

For this test, we chose the current best- 
seller, the Chevrolet Impala, and its coun- 
terparts from Ford and Chrysler, the Gal- 
axie 500 and the Plymouth Fury III. We 
asked the makers for cars with these speci- 
fications: V-8 engines under 400 cu. in., 
automatic transmissions, power steering, 
power brakes, disk brakes at front, standard 
suspension. They were able to satisfy us on 
all but two points: Chevrolet could not get 
us a car with disk brakes in time, and the 
Plymouth came equipped with heavy-duty 
suspension. 

Eye-test for safety. Changes in comfort 
and convenience are small this year. But 
safety design on the inside, in addition to 
the standard safety package on all 1967 
cars, differs enough to affect your decision 
on which car to buy. 

Ford's padded windshield posts and roof 
rails on hardtops are exclusive, and a good 
move. Chevy and Ford have the lane- 
changer turn signal as standard while it is 
not available on Plymouth. Toggle switches 
present dangerous impact points to the 
Plymouth's front-seat passengers.  Ford's 
ashtray sticks out of the well-padded instru- 
ment panel, and looks lethal. Except for 
ignition-key placing, Chevys instrument 
panel looks safest. 

Ford and Chevrolet have overriding door 
locks that keep the doors locked until the 
lock button is lifted up. That system is the 
same for all doors, even the drivers. It 
may be safe, but do you like to reach back 
to unlock the door every time you get out? 


Plymouth's front doors can be opened bv 
simply pulling the door handle. 

Plymouth has the most sensible inside 
door handles, and Ford's, with hinged pad- 
dle-type handles, are a move in the same 
direction. Chevrolet has made no attempt 
to improve handles for safety. Ford han- 
dles rattle every time you close the door. 
A tighter spring here would help. 

Visibility on all three cars is about equal. 
For a person accustomed to driving Detroit 
products, the only obvious blind spot is in 
the rear quarter-panels where stylists have 
widened the sheet metal. Wiper arms 
have been dulled to cut down sun reflec- 
tion, and the instrument-panel surfaces are 
glareproofed with padded vinyl covering. 

To the average driver, a quiet ride is a 
fine ride. That’s why Detroit goes to ex- 
tremes in soundproofing. Here's how the 
cars compare: 

€ Engine noise—least, Plymouth; second, 
Chevrolet; third, Ford. 

€ Road noise—least, Ford; second Chev- 
rolet; third, Plymouth. 

€ Wind noise—least, Chevrolet; second, 
Ford; third, Plymouth. 

Differences in sound levels are great, and 
obvious to anyone who drives the same 
roads, switching from one car to the next. 
Plymouth's road noise is probably a charac- 
teristic of its unit-body construction. Ford's 
quietness is at its best when you're riding 
over small irregularities and expansion 
strips that produce a "boom" in Plymouth. 

Acceleration. Instead of a few dry fig- 
ures, with this report youll find full-throttle 
acceleration shown graphically (page 86), 
with shift points and the quarter-mile mark 
indicated. In addition, we continue the 25- 
70-m.p.h. "passing" test—simulating a typi- 
cal highway condition. Results: Ford, 11.2 
seconds; Chevrolet, 9.6 seconds; Plymouth, 
10.5 seconds. Continued 
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In the slalom test, Plymouth covered course at 25 m.p.h.; two other cars did only 22. 


SLALOM 


[4—48 FT.. 


I — 48 FT... 


Car's suitability for winding roads and crowded streets is indicated by the slalom test. 


The Plymouth failed to engage first gear 
on kickdown at 25 and did rather poorly. 
Ford's kickdown worked faultlessly, but, 
surprisingly, the old two-speed Powerglide 
gave best time to the Impala. 

A check of the speedometers against our 
calibrated fifth-wheel speedo revealed small 
errors in all cars: 

INDICATED TRUE 


SPEED SPEED 
ea ee AX И) 62 
ChevrGlet: О ЛГ ГУУ ГГ Г, 57 
Plymouth 4 RS ESDO 57 


Testing brakes. Brake performance can 
be measured in several ways. We use two 
—recording the rate of deceleration and 
measuring stopping distances. The Tapley 
meter indicates the deceleration rate in per- 
cent of one g. One g is the rate of accelera- 
tion of a free-falling body in a vacuum. 
The g measurement applies also to decel- 
eration. Whether speeding up or slowing 
down, one g is equivalent to 32 feet per- 
second-per-second. It was once thought 
that the coefficient of friction between tires 
and road surface limited maximum retar- 
dation to one g, but we have found that 
cars can reach 1.2 g under ideal conditions. 
Most 67 cars will make a one-g stop with- 
out even locking their wheels when the 
brakes are cool. 

Its when the brakes are hot that the 
driver doesnt have full protection. Our 
tests, therefore, are made with heated 
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brakes. Disk brakes need no burnishing. 
We burnish drum brakes a dav before test- 
ing (200 stops, at one-mile intervals, from 
40 m.p.h. with 12 feet per-second-per-sec- 
ond deceleration). The test itself consists 
of 10 warm-up stops from 60 m.p.h. at 
half-minute intervals with 16 feet per-sec- 
ond-per-second (0.5 g) deceleration. On 
each stop, brake-pedal pressure is recorded 
(see table). A small increase in pressure 
for each stop is normal. We regard pedal 
pressures in excess of 100 pounds with 
power brakes, and 200 pounds without 
power brakes, as unacceptable or equiva- 
lent to brake failure. 

This test procedure was devised to simu- 
late the conditions that occur on mountain 
roads with sharp curves and in heavy, stop- 
and-go expressway traffic. Within one min- 
ute after completion of this test, while the 
brakes are still hot, we make a test for 
minimum stopping distance from 60 m.p.h. 
without any wheel locking. Here's how the 
cars fared: 


DistaNcE Max.g PRESSURE 
Pard сагынар iit EO: 0.92. 751b. 
Chevrolet ......285 ft. 0.62 85 lb. 
Plymouth | ......192 ft. 0.88 22 Ib. 
The Plymouth brakes were  fadefree 


throughout. Even Ford’s disk brakes were 
affected by the heat, needing higher line 
pressure at the end. 

Adding pressure beyond 85 pounds on 
the Chevy would lock the rear wheels. With 


The biggest braking reserve is boast of the Plymouth; the car stopped well without fade. 


STOPPING DISTANCE = (FT.) 
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 


WE EES EL UREA MRE PRET TERE aT REE Т 


FORD ЕЕЕ 
CHEVROLET = — = 285 
PLYMOUTH - 192 


On nonskid stopping distances after severe warm-up, Ford's Galaxie showed up best. 


excessive pedal pressure, the front wheels 
locked first on the Ford; the rear wheels on 
the Plymouth. 

Each car had a distinctive ride. Now, 
were not talking about handling, just the 
pleasant or unpleasant feeling of riding on 70 
public roads. Our heavy-duty Plymouth 
had the hardest ride. (We also tried one 
with standard springs, and it had the softest 


80 


ride.) Chevrolet had the stiffest standard 9 © 
ride, harsh enough to set up some rattles © 
even on paved roads. Ford’s ride was а ~= 
good compromise, leaning to the soft side, ы 595. 
but firm enough. 3 
The ride impressions were formed in " 
consultation with seven other staff (and = © 
family) members, and we're giving you x ^ 
the consensus. ul 
For handling, we have three specific tests: — & 
А А = a а | : er 
constant-radius turn, wiggle-woggle, and — € 4, 


slalom. 

Turning test. A side load on a car going 
around a curve can be measured on the 
Taplev meter as lateral acceleration. We 20 
made this test on a full U-turn with a 255- 
foot radius. This test was devised to simulate 
a sudden-emergency turn on the highway, 
when the best thing to do is to concentrate 
on the steering and forget the brakes. The 
setup: Entry speed 55 m.p.h. Acceleration 
through turn until breakaway occurs. Re- 0 
peat until highest steady speed for the turn 
has been established. 

Lateral acceleration of one g means that 

Continued 
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NUMBER OF STOPS 
Chevy's drum brakes suffered fade and side pull 
during warm-up. Plymouth's disks were stable. 


DECEMBER 1966 | 85 


10 


Liftover height in Impala trunk was 29 inches in 
the middle, 33 inches at the sides. Both Ford and 
Plymouth had a 27-inch liftover height. 
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ACCELERATION FROM STANDSTILL 
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SECONDS 


Acceleration from standstill puts Plymouth first. 
The 327 Impala outdragged the 390 Galaxie. 


AVERAGE FUEL CONSUMPTION - 
(M.P.G.) 


CHEVROLET 


15.4 


Plymouth and Chevy had air conditioners (Ford did 
not) and still came out ahead on fuel mileage. 
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Big enough for a poker(?) game, Plymouth's trunk 
holds over 20 cubic feet. The Ford trunk measures 
19.1, and the Chevrolet's 18.3 cubic feet. 


a force equal to the weight of the car is 
trying to push it sideways off the road. On 
the road, you rarely go beyond 0.65 g. 

Correcting for body roll (six degrees on 
Ford, eight on Chevy, and four on Plym- 
outh), we got 0.84 g with the Ford, and 
0.82 with the Plymouth. We placed the 
Chevy's stable limit at 0.78 g. 

The wiggle-woggle. This odd-sounding 
maneuver simulates an urgent lane change 
to avoid an obstruction, and a return to the 
original lane 60 feet beyond. The diagram 
(page 82) shows all dimensions. With each 
car, we make faster and faster runs—each 
run made at a steady speed. 

The slalom. А skiing maneuver with 
cars, this test simulates a winding country 
road, or city traffic with double-parked 
trucks, taxicabs suddenly stopping and start- 
ing, buses turning, and pedestrians appear- 
ing. Six rubber cones spaced 48 feet apart 
in the middle of the roadwav set the stage. 
Each car is driven through, alternating left 
and right past each cone, at steady speed. 
Each car gets enough runs to establish 
maximum speed. 

The Plymouth proved fastest. Both the 
Ford and Plvmouth had trouble with the 
power assist cutting out on sudden steering 
reversals; the Chevy did not suffer from 
this problem. 

The cars are almost on a par for seating 
comfort, convenience, passenger and lug- 
gage space, layout of controls, ease of entry 
and exit. Ford continues with a wide, flat 
speedometer; Chevy and Plymouth have 
large dials. Only the Plymouth has a tem- 
perature gauge; the others have warning 
lights. 

Interior soft trim is aimed at durability 
and easy maintenance on all three cars. 
Vinyl or nylon-pattern upholstery and door 
panels are standard, near ideal materials 


РГ 


Plymouth's door handles (front of armrest) were 
ones we liked most. Door-panel design is simple; 
window cranks and mirror juggler easy to reach. 


for all-around familv cars of this type. Ford 
adds a touch of wood color with wood-grain 
plastic inserts. 

Summing up. All three cars are easy to 
drive and remarkably well-mannered іп 
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Ford stands alone in padding on windshield posts. 
Plymouth and Chevy chrome-plated them to make 
matters worse—and view obstruction is about equal. 


procedures show big performance differ- 
ences, the results range from good to ex- 
cellent; not from poor to good. 

Looking back on the ‘66s, we would 
describe the new Plymouth as the most- 


difficult maneuvers. Where our severe test improved car of the year. 
à FORD CHEVROLET PLYMOUTH . 
. [ Galaxie 500 Impala Fury 11 T 
* DIMENSIONS (inches) ; 
- Al Ground clearance ........ EAE names w& ew ааз Bod a sues аләт 5.8 Е 
. А2 Front leg room (max) .... 41.8 ................ PAD o dicte doni uas dites 42.0 . 
* АЗ Front head room ......... SE заль ce ип soos SB os weary Ин see 38.2 а 
‚ A4 Rear head room ......... [oo "———— SIGS M — 37.5 : 
* . A5 Rear leg room (min.) ..... DOO SOMMA IN HM LV ita b 38.0 . 
» A6 Wheelbase iue sueweus LEAST кыгыз vs oss sucer RAM x шш алара ee ныша 119.0 : 
. А7 Overall height ........... ly Qn COM RM 55.4 ‚ 55.2 . 
* ВІ Overall width ............ DEAE сох, Ne 2m KE Soe BS ZU. caos os iuum m UA : 
. B2 Overall length ........... SIG OE узел uc гык RIS «que pews was 213.1 . 
> B3 Front Хас... е e 62.0 CD M E PPP 62.0 ; 
© B4 Rear track ex а DAI ccramsi cu ва airan G24 ч cerisa ше DREA 60.7 4 
S5 BE Front hip гоот.......... 62.6................ ЕСЕ qe um 63.3 . 
* B6 Rear hip room ........... БЫШ ngasa PA OU EXE БЯО = д елаз sh HRSG 63.5 E 
‚ SPECIFICATIONS . 
S Engine type „еа enm ees а ОНУ VB. ............. OHV SES ............. OHV V-8 ^ 
е Bore & stroke: .............. 4.05 x 3.78 in. . 4 x 3.25 in. ‚.4.25 x 3.38 in. : 
. Displacement ............... 300: cui ID. cx usce ws 327 cu. in. . 383 cu. in. s 
* Compression ratio ..... Toe IUOS eos чава 10:1 à 
^  DarburBH6 nx ema + Single 2-bbl. .......... Single 4-bbl. .... . Single 4-bbl. Е 
Power @ r.p.m. «oe 275 @ 4,400........ ‚275 @ 4,800 ......... 325 @ 4,800 . 
Torque @ r.p.m. ............ 405. @ 2,600......... 355 @ 3,200 ..— vs 425 @ 2,800 : 
Transmission ............... Cruise-O-Matic ........ Powerglide ........... TorqueFlite ‘ 
3-speed 2-spee 3-speed К 

. Arle ralio pr BEL D ia OE Eod BIN а. оь soe 3.23:1 è 
„ Tite-size paragr рә изиш: B15 x 19 ecs oue B25 X B4 сылы из ima 8.15 x 15 З 
«© Steering гаїо............... BED Aene nice 720): 5 E — M —" — 19.12:1 
* Turns, lock to lock .......... BU acagdasnd ts Lee РЕГ. . E 3.5 à 
- Turning diameter .. S3.B TE uu ша iem рсы HOB Tl. sounas as emm 42.8 ft. 8 
. rakes "— ———— ROE RR All-drum ............. Disk/drum a 
* Brake-swept area ........... 425.9 sq. in. ш. sli 328.3 sq. іп. ......... -437.1 sq. in. : 
. Curb weight sueco ox esr 4,101 Ib. ..... s Mea башы жй SIUS B oie пантеона нн 4,215 Ib. . 
* Өзсртбсш..........<=—-=- as | ones ва кагыла $2,908 2...4. ci cuse 092,990 Е 
- Price as tested .. SS Б ЗА JP ФАЗО —— $4,211 . 
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By tethering two spacecraft and spinning them, Gemini 11's 
crew showed how astronauts could avoid the problems of living 
under "'zero g" in space stations and interplanetary craft 


ARTIFICIAL GRAVITY FOR 


Р 
к 


Hundred-foot tether links Gemini 11 in foreground, backing away to take up slack, with Agena. 


Tether begins to come taut for trial spinning of After successful test of artificial gravity and for- 
the linked vehicles, creating artificial gravity. mation flying, Gemini 11 casts off the tether. 


By DR. WERNHER VON BRAUN 


Director of NASA’s George C. Marshall 
Space Flight Center, Huntsville, Ala. 


ASTRONAUTS? 


L Sept. 14, two days after his Gemini 11 
spacecraft had been injected into orbit, 
Lt. Cmdr. Richard F. Gordon emerged and 
attached to the Gemini a 100-foot line from 
the Agena target vehicle to which it was 
docked. 

When Gordon was back inside, Cmdr. 
"Pete" Conrad, the command pilot, un- 
docked the Gemini from the Agena and 
backed away to pull the line taut. Then, 
firing his control jets sideways, he im- 
parted a rotating motion of about two de- 
grees a second, or one-third of a complete 
revolution per minute, to the orbiting 
“dumbbell.” 

First artificial gravity. This slow rotat- 
ing movement created a slight centrifugal 
force, equivalent to a gravity pull of about 
1/1,000 of a g, that shoved the astronauts 
very gently back into their seats. For the 
first time, even though on a modest scale, 
artificial gravity had been created in a 
manned spacecraft. 

The feat had taken tricky maneuvering. 
As the two-inch-wide tether line was being 
pulled from its storage bag on the Agena, 
the resulting tugs on that craft repeatedly 
made it yaw around. Finally the Gemini 
drew the tether taut—but it took quite a 
while for the Agena to stop its oscillations 
and line up steadily with the tether. Even 
after a spin was imparted to the dumb- 
bell configuration, the centrifugal accelera- 
tion did not steady down to a constant value 
at once, because the elastic Dacron-webbing 
tether line behaved like a spring and kept 
contracting and expanding for a considera- 
ble time. 

Conrad and Gordon completed about 2% 
orbits around the earth in the slowly revolv- 
ing configuration. They proved that two 
spacecraft in orbit can be tied together with 
a long rope—and that a slow rotation can 
effectively prevent the two craft from get- 
ting tangled up or colliding with each other. 
This means that extended formation flying 
in orbit will be possible without a prohibi- 


“station 


tive expenditure of propellants for 
keeping.” 

The experiment proved, too, that the 
low centrifugal force resulting from the spin 
is acceptable and does not result in discom- 
fort for the crew. 

Unanswered questions. In this pioneer- 
ing trial, however, the spin was too slow 
and the centrifugal acceleration too weak to 
answer these long-asked questions: 

Is spin-induced centrifugal force an ade- 
quate substitute for the missing gravita- 
tional force in unpowered orbital flight? 
And, indeed, is artificial gravity desirable at 
all? 

Early concepts of manned space stations 
provided for spin-induced artificial gravity, 
because of the complete lack of knowledge 
as to whether a human being could stand 
prolonged weightlessness. Flights through 
"ballistic trajectories" in rocket- and jet- 
powered aircraft could simulate this eerie 
condition for a minute or two. But, without 
actual manned flights into orbit, it was im- 
possible to find out whether zero gravity was 
going to prove acceptable for days, weeks, 
or months. 

We know today, after Frank Borman's 
and Jim Lovell's 14-day flight in Gemini 7, 
that two weeks of zero gravity is not hazard- 
ous and does not impair pilot proficiency. 
But we still cannot say whether zero gravity 
would be acceptable for permanent space 
stations, or for interplanetary voyages last- 
ing for months. It is likely that spin-induced 
artificial gravity will be used for such 
projects. 

The “whys” of artificial gravity. Con- 
siderations favoring artificial gravity are 
partly medical, partly practical. 

Among the most fabulous sensing de- 
vices in the human body are the vestibular 
organs of the inner ear. They consist of 
two major subsystems: The semicircular 
canals are filled with a liquid and, as you 
nod your head up or down, the tiny pres- 


Continued on page 184] 
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Proof against rugged Maine climate, fiberglass roof requires 
little maintenance. Snow slides off its smooth surface. 


Inflatable roof covers field house 


Something new in inflatable buildings, the new field 
house at the Hinckley School, in Maine, has an inflatable 
roof anchored to an eight-foot-high concrete wall. Most 
other air structures are anchored to the ground. Like the 
others, though, the new air-supported roof depends on a 
blower and air-lock doors to stay up. The huge piece of 
vinyl-coated fiberglass fabric—210 by 110 feet—adds 35 
feet to the height of the walls to which it is clamped. The 
building cost $175,000. A rigid roof for the structure 
would have cost $500,000. 


Translucent roof lets daylight through. Field house is lighted 
for sports at night by fluorescent tubes around perimeter. 
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Drilling ship Caldrill | uses computer-controlled 
automatic positioning equipment instead of anchors. 


Outboards anchor deep-drilling ship 


Computerized outboard propellers mounted 
at its four corners instead of anchors hold this 
oil-exploration ship in position even in high 
seas while it drills to record depths in the Gulf 
of Mexico. The ex-Navy vessel, operated by 
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Giant outboards start and stop, speed up and slow 


down, on command of computer, to keep ship still. 


Humble and Standard of California, is drilling 
a series of core holes in a study of the geology 
of the continental shelf from Texas to Florida. 
It has drilled in water 4,354 feet deep, worked in 
20-foot waves and 40-m.p.h. winds. The four 
outboard propellers are controlled by а ship- 
board computer. 


EXE PICTURE NEWS 
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Rear-view mirror cuts 
headlight glare behind you 


An antiglare rear-view mirror de- 
signed for night driving lets you 
control the intensitv of reflected 
light. Invented by George L. Beers 

. of Haddonfield, N.J., former RCA 
engineer, it uses a screen in front 
of a conventional mirror. You con- 
tro] reflected-light intensity by 

, shifting your head slightly from 
side to side. It’s like looking through 
a side-hung Venetian blind: Move 
a few inches to the left, and you 

„ cut out all light. Move to the right, 
and the light increases. The closer 
vour line of vision runs parallel to 
the fins, the more light reaches 

. your eyes. 

Because the screen excludes 
scattered light, it improves contrast 
and clarity, making it easier to 

, judge distances of cars behind you. 
The inventor also intends to use the 
screen principle on a sun visor. 

A New Jersey state police cap- 

, tain who tested the device says it's 
the best he knows for reducing | 
headlight glare. Glare is reduced to safe level when screen is again flipped down. 
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Perfect your driving skill at home with a table-top track like the Monogram setup, above. 


HIGH-SPEED SPORT FOR EVERYONE 


By DEVON FRANCIS 
and RONALD M. BENREY 


0.. day early this month an 
automobile race is going to be held that 
will be viewed on network television by 
millions of fans. It won't be: the Indianap- 
olis 500. That's staged in May. It won't be 
a Grand Prix or a Le Mans, either. 

It will be the fifth annual Ford-Aurora 
Grand National Championships—and its lo- 
cale wil be a tabletop. You guessed it. 
This race will determine the winner in a 
national slot-car contest. 
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. The cars will be !&; the size of full- 
scale racers, and they will be powered not 
by gasoline engines but by electric motors. 

The sheer size of the affair, sponsored by 
Ford Motor's Ford Division and the Aurora 
Plastics Corp., is astonishing even to old 
hands at slot-car racing. Upward of 1% 
milion contestants will have participated 
in regional eliminations by the time the 
Grand Nationals respond to the green light. 

The big news. Subtle transformations 
have occurred in slot-car construction and 
racing techniques since PoPULAR SCIENCE 
described its ingredients in December, 
1964. Here are some of the things you 
may not have discovered about the sport 


Continued 
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go to the races—you'll hit scale speeds over 250 m.p.h. on a racing center's track. 


Simple braid current-pickup brushes hark back to 
earliest model cars, but no one has come up with 
a better way of carrying electricity from track to car. 
Modern touch: Most high-performance  '54-scale 
racers have swinging pickup arms that keep brushes 
against track even if car bounces. 


DT-CAR RACING 


Talk about hand-held car controllers to model-racing 
buffs and you're bound to start a heated conversa- 
tion: Some favor thumb-operated units (‘‘your 
thumb is your strongest finger") like that shown 
below; others prefer trigger-finger controllers (‘‘your 
index finger is more responsive”). 
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. Most popular on home tracks are HO-gauge—or '47-scale—cars, with the bigger 


V52-scale cars a distant second. Many commercial racing parlors have jumped оп 
micro-car bandwagon by adding '$7 racing circuits (like track above) discreetly 
out of sight of buffs at “‘full-size’’ 144-scale tracks. Incidentally, Aurora Plastics 
will sell you the same !47 setup for the tidy sum of $650. But on any track, it's 
practice against better drivers, not those you can beat, that makes champions. 


and the cars in the last couple of years: 

€ The emphasis has shifted from kit 
construction to assembly of cars from in- 
dividually selected components. 

€ As in full-scale racing, the power-to- 
weight ratio is up. 

€ The biggest changes in motors are in 
balanced armatures, epoxied windings, roll- 
er and ball-bearing shaft supports, and 
welded commutator tabs. 

€ You can get an extra-zip motor with- 
out rewinding the armature (and inviting 
an early burnout). Research, like that at 
Detroits laboratories and proving grounds, 
produced it. 

€ Braking for the turns is improved with 
lower inductance motors. This permits 
higher speeds on the straightaways. 

€ In some cases, suspensions have been 
softened with torsion bars. 

€ The contact copper braid in the tracks 
has been made more durable with better 
adhesives. The better cars have push tabs 
on the motor lead braids so you can re- 
place them quickly and easily. 
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€ Discoveries in plastics have resulted 
in stronger bodies—a contestant is not nec- 
essarily out of the running if his car flips 
and bangs into an obstruction. 

€ Controllers are more rugged, resistors 
are better, and heat buildup less. 

€ “Sponge slicks” provide a better grip 
on the roadway. At least two U.S. specialty 
manufacturers supply them—but the best 
tires, made by secret formula, still come 
from Germany. 


The emphasis has shifted te 


Time for minor repairs—and you find a special "pit 
stop” area set aside for racers at most commercial 
racing centers. Mai 
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ot-car racing, the Hobby Industry Association estimates 
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Behind the counter of every racing center you'll find 
a rack of DC power supplies—one for each track. 
Each power supply contains a hefty step-down trans- 
former, a rectifier bridge (to turn the AC into DC), 
a set of circuit breakers, and a bank of one-hour 
timers for controlling the current fed to each slot. 


Experiments have been going on with 
four-wheel drives and front-wheel drives to 
discourage spinouts. Neither has been no- 
tably successful due to the added weight 
and design complications. 

The big time. Slot parlors now number 
more than 3,000. At last, and tardy, count, 
10 million Americans were slot-racing at 
commercial tracks. More than 20 million 
home sets have been sold, and the Hobby 
Industries Assn. a trade group, estimates 
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Automatic “race director," developed by American 
Model Car Raceways, and installed at many com- 
mercial racing centers, serves as a robot race refe- 
ree. After a three-to-one countdown, the unit's lap 
counters and clock go into action. The car that com- 
pletes the most laps in a set time wins the race. 


that 100 million Americans have been "ex- 
posed" to the sport. 

Big names and big money are in it. 
Walt Disney owns a sports center in Den- 
ver with one of the longest slot-car race- 
ways in the U.S. The American Broadcast- 
ing Co. owns an interest in a slot parlor in 
West Hempstead, N.Y. Not only Ford 
Motor, with its Grand National Champion- 
ships, but Chrysler Corp. as well are ac- 
tively engaged in promoting slot racing. 

Continued 


bme-brew assembly of cars from individually selected components 


Cox gear tool makes it easy to press on and pull 
or brass drive gears of motor shaft. Tool is a 


scaled-down version of one used by pro mechanics. 


Turning down an off-round ''sponge-slick" tire to 
make it perfectly round is a must for winning. Even 
slight surface imperfections can spoil performance. 


Here’s the latest nonracing slot gear designed just for fun 


Wild-looking slot motorcycle isn’t really a bike; 
if you look closely, you can see additional stabiliz- 
ing wheels under driver's legs. It’s approximately 
la2 scale. Designed for home-track use, it can be 
run on most commercial tracks. There's a hitch 
though: The track can't be banked too steeply. 


No kids' sport. While figures on slot rac- 
ing are never easy to come by because they 
grow, week to week, some parlors say three 
out of five patrons are adults. 

Slot-car manufacturers are up to the 
minute on design. You can get scale rep- 
licas of the latest thing competing full-scale 
at Le Mans, Riverside, or Bridgehampton. 


Wh 


IA 


Trimming body weight to absolute minimum is one 
of the keys to prize-winning design. Most success- 
ful approach, so far, is to use vacuum-formed, 
transparent plastic-film body, painted to make it 
opaque. Though weight must be cut, racing buffs 
demand scale accuracy, and realism like driver. 
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t makes a prize-winning racer? Attention to detail 


Here's a midget European rallye, complete with an 
Alpine climb and a definitely nonstandard loop-the- 
loop. A little Lionel-made set, it is 4g7-scale, and 
obviously more a toy than a serious racing set. 
However, once you master the mountain and the 
loop you're ready for action on a real raceway. 


The fact is, the creators of full-scale sports 
cars are in a pet because slot-car makers 
copy their designs almost before thev're off 
the drawing board. One new slot racer has 
an "air spoiler" on the stern, just like Ford's 
GT, to reduce the chance of spinouts. 

It goes for sportv cars, too. Aurora re- 
marks in wonderment and delight that 


To see what makes a prize winner tick, turn it over 
(above): Sponge tires enhance traction; sidewinder- 
mount motor minimizes motor-to-wheels power- 
transmission losses; swinging pickup arm insures 
good brush contact. Drawings to exact size at right 
compare the three most popular slot-car scales. 


| 


they sold a million scale Mustangs before 
Ford had turned out half that many of the 
real thing. 

What's with slots? Well, the sport is in- 
expensive (for as little as $8, you're at the 
throttle of a racing car). The sport takes 
skill. It satisfies the inner man's passion to 
compete. It's home-workshoppy- build your 
own to your own specs. All that, and the 
fact that the automobile is a way of life 
in America. Slots offer racing excitement 
without danger. 

A banker in a Washington, D.C., suburb 
stages races among members of the Capi- 
tol Slot Car Racing Assn. in the basement 
of his home. Although a tremendous num- 
ber of home sets and supplies are sold, 
public tracks provide the real competition: 
Who’s that guy with the blue Ferrari who 
thinks he’s so good? 

If you're in slot racing, you're in famous 
company. To name a few: Dan Blocker, 
the “Hoss” of TV's Bonanza; Gov. William 
Scranton of Pennsylvania; Walter Cronkite, 
the newscaster; Stirling Moss, the retired, 
great racing driver; and Jim Hall, who 
builds the Chaparral racing car. 

As for the growth of the sport, it's get- 
ting so sophisticated that one slot parlor 
recently introduced credit cards. Just 
charge your time! РЕ 
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Nerfing is the fine—though slightly black—art of 
knocking your opponent's car out of his slot on a 
curve. It works only when your car is on inside of 
the curve. The idea is to move your car ahead of 
the opposition, then accelerate suddenly, putting 
your car in a spin and ramming the other. 


How to Win 
a Slot-Car Race 


Winners of slot-car races are noted for 
their split-second reaction time. They 
have extraordinary reflexes, partly due 
to practice, partly to natural ability. A 
good driver can win with a mediocre car, 
using good preparation and technique: 

R.P.M. This often can be improved, 
without losing torque, with a better- 
balanced armature and change in num- 
ber of armature windings, diameter of 
the armature wire, brush spring tension, 
and brush material. 

BRAKING. Rewinding an armature 
(as well as gear ratio and tire composi- 
tion) affects braking. The farther a car 
can be driven into a corner, the faster 
the lap times, and the more pressure 
on competitors. 

CAR SETUP. Tires, wheels, and axles 
must be round and true to prevent 
bouncing and loss of traction. Contact 
braid must be adjusted to prevent front- 
end lift, Gear alignment must be per- 
fect, chassis true. 

GEAR RATIO, TIRE COMPOSITION. 
On a new track, test different combina- 
tions to get the best one. 

CONTROL HANDLE. The electrical re- 
sistance should be changed to balance 
the motor's amperage draw (the higher 
the motor drain, the lower the ohmage 
required in a control). Spring tension 
should be adjusted to accommodate the 
driver's “Тее!” of his car. 

TURNS. Never get caught beside a 
car on the lane inside yours. A good 
driver can "nerf" you in corners—knock 
you off the track with a rear-end swipe. 

NERVE. Given driving ability, winners 
often are those who outbluff opponents. 
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You know your motor modification works if r.p.m. are up without a loss of high-speed torque. 


Build a Slot-Car Dynamometei 


T 
Did your “rewind” pep up your slot car's motor? Or did it ruin its 


performance? This handy instrument will tell you for sure 


By RONALD M. BENREY / PS Electronics Editor 


І... is a dynamometer? Its an 
electro-mechanical test instrument that mea- 
sures force or power. Automotive engineers 
rely on room-size models to check the per- 
formance of the latest experimental engine 
designs. Here's an easy-to-build tabletop 
version you can use to monitor the perfor- 
mance of the electric-motor power plant of 
your slot car. Cost: about $12. 

The works. Heart of the dynamometer 
is a pair of “tin-can” (or Mabuchi-style) 
slot motors, L1 and L2, tandem-mounted 
and geared together (as seen in the pho- 
tos). The armatures of L1 and L2 are spun 
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simultaneously, in opposite directions, bv 
the motor under test. In effect, both mo- 
tors act as electrical generators—as will any 
permanent-magnet DC motor when its 
shaft is rotated by external torque. 

Motor Ll serves as a "tachometer gen- 
erator.” Its wired to the DC-panel milli- 
ammeter, M, through current-limiting re- 
sistor R. The faster the test motor spins 
LI's armature, the greater L1’s output volt- 
age, and the higher the meter reading. 
Roughly speaking, M's reading is directly 
proportional to the test motors r.p.m. 
Since this is a comparative test instrument, 
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Don't forget to lubricate the gears that couple the two ‘‘tin-can”’ motors of the dynamometer. 


s 
| 
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0 Help You Win Races 


the exact r.p.m. are unimportant, so М 
dial isn't accurately calibrated. 

Motor L2 is a variable "load cell" Its 
function is to make the test motor do actual 
work that simulates track-racing conditions. 
L2 is hooked up as a straight DC generator. 
The electrical power it produces is dissi- 
pated in the load resistor as heat. By vary- 
ing the resistance value, different loads can 
be placed on the test motor: Lowering the 
resistance boosts the load. 

Testing a motor. First establish a fixed 
test load by hooking an appropriate load 
resistor between binding posts ВРІ and 
BP2. Then connect a fixed series resistor 
between BP3 and BP4—equivalent to lock- 
ing your hand controller at exactlv one set- 
ting when you race. Maintaining a con- 
stant motor controller adjustment is useful 
for before-and-after comparative tests, and 
it keeps your controller hand free. 

If you wish to make absolute perfor- 


mance tests, you can connect a conventional 
hand controller (only the "plus" and “mo- 
tor” leads; leave the "brake" lead hanging 
free) between BP3 and BP4. 

The idea of all this is to provide a test 
standard for gauging the effectiveness of 
home-brew modifications—such as armature 
rewinds—of vour slot-car motors. If vour 
modification really works—if vou' ve in- 
creased the motor's speed potential without 
sacrificing high-speed torque—the relative 
r.p.m. will rise even though the load re- 
mains unchanged. 

Building the dynamometer. Make the 
base by fastening an aluminum sloping- 
panel meter case to a large blank aluminum 
chassis. Both are sold by electronic-parts 
supply houses. 

Both L1 and L2 are subjected to fairly 
light loads, and should last a considerable 
time and require no maintenance, so they 

Continued 
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can be mounted on the base with epoxy 
cement. Motor L1, the tachometer genera- 
tor, can be any Mabuchi-style unit—even 
the lowest-cost, lightest-duty motor will 
work well. But L2 should be a “hot” motor 
—be sure you choose a “sidewinder’ model 
with an output shaft on both the bearing 
and bell ends of the motor. 

Press a %-inch brass pinion gear on each 
of the three shafts. Mount L1 and L2 as 
shown in the illustrations—their gears must 
mesh tightly, but not bind. Apply a thin 
coating of silicon grease to the gears. 

Youll have to use your own ingenuity to 
design a mount for the motor under test. 
Because of the wide range of shapes and 
styles available, its impossible to give in- 
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structions for a universal mount. With 
most motors, you can simply hold the test 
motors output gear firmly against L2’s 
front-shaft gear to drive the dynamometer. 

Hook up 115 leads to the tachometer 
circuit so that a clockwise rotation of L2’s 
shaft produces a positive reading on M. 
Youll have to experiment to determine the 
correct lead polarity. 

Using it. Any conventional model-car 
power pack can be used to power the mo- 
tor under test. Buy a selection of five-watt 
wire-wound or composition power resistors 
in a range of resistance values (1-30 ohms). 
These can be used as series and load resis- 
tors. Six or seven different closely spaced 
values will give a flexible test setup. 


J PICTURE NEWS 4 


des E ж. = " аб Я — А - 


Crane is about to release white car (left) in a drop to simulate a 62-m.p.h. head-on collision (right). 


т 


Drop simulates 62-m.p.h. crash 


The Ohio Highway Patrol recently staged this 
experiment to see what would happen to two cars 
that collided at 62 m.p.h. They hoisted one car 
125 feet up on a crane and dropped it on a car 
propped up to meet it nose-to-nose Sequence 
above shows car hoisted into position, in mid- 
flight, then crashing into second car. Passenger 
compartment of bottom car was intact. In an Ki oa 
accident at this speed, said investigators, passen- >= =e "RUN 
gers wearing seat belts might well have survived. Wreckage of two cars after the 
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staged collision. 


Portable radar weighs 35 pounds 


Technician aims a new radar that is the 
lightest in production. The rig is capable 
of spotting an enemy soldier a mile away, 
or a moving vehicle up to two miles away. 
The solid-state unit marks targets with a 
tone in the operator's headset that indicates 
whether an object spotted is a man or a 
vehicle. It's being made for the Marines by 
the General Instrument Corp. 
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An airliner that will fly three times the speed of 
sound is in our near future. Here's the lowdown on 
what and how near that supersonic transport is 


Which Supersonic Transport. 
Would You Choose? 


By DEVON FRANCIS 


-- this month the U.S. government is 
going to make a decision bearing on the 
most daring, costly, imaginative, risky—and 
yes, some say the most foolhardy—venture 
into mass transportation in the annals of 
man. A panel of experts in Washington 
will give the green light to one of two de- 
sign concepts for an airliner that will fly 
1,800 miles an hour—a mile each two sec- 
onds. Just possibly the panel will order 
one of each. 

This is the supersonic transport, com- 
monly known as the SST. It will fly three 
times as fast as any airliner has ever flown 


before. Westbound, it will beat the sun 
across continents and oceans. It is de- 
signed to leave New York at noon, local 
time, and land in Los Angeles an hour 
earlier, a little after 11 a.m. local time. 
It will span the Atlantic in two hours, 40 
minutes. 

It will fly at heights of 12 to 14 miles, 
twice as high as today's transports. 

It will venture into a mysterious realm, 
as yet only partly explored—that of three 
times the speed of sound. 

It will pose problems never before en- 
countered by passenger aircraft since the 
Wright brothers first achieved powered flight 
63 years ago this month. 

It will be equipped with the most exqui- 

Continued 


LOCKHEED version (shown in wooden mock- 
up) would weigh 550,000 pounds, 
be 273 feet long, have fixed wingspan of 116 feet. 
It would carry 230-300 passengers, depending on 
seating density. Man on wing shows plane's immense 
size. Biggest subsonic jets now tote 251 people. 
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Vapor boils off supercold SST Boeing wing-pivot 
bearing in laboratory. Liquid nitrogen chills stain- 
less-steel/plastic bearing to shrink it. It is then 
put into pivot assembly and allowed to expand. 


site aids to the human senses ever devised. 

It will have to endure skin temperatures, 
caused by air friction, of as much as 600 
degrees. 

It will create sonic booms for the ears 
of the earthbound, at worst like the crack 
of a rifle a foot away, at best like the roll 
of distant thunder. 

It may—just may—subject its passengers 
and crew to tremendous, perhaps intoler- 
able, doses of cosmic radiation. 

Still, withal, it will be short of our voy- 
ages into space atop rockets, man's most 
sublime achievement in the field of speed. 

The big question. The immediate answer 
to be delivered this month in Washington 
by the Federal Aviation Agency, the key 
government organization concerned with 
the SST, is on a choice of design. Two 
famous companies, Boeing and Lockheed, 
the one in Seattle and the other in Bur- 
bank, Calif., have submitted differing spe- 
cifications. 

They do have resemblances. At cruising 
speed both are arrow-shaped, with long, 
pointed noses. Thats to reduce air drag 
to a minimum and to postpone the onset 
of a wild compression of the molecules in 
the air. Its the tortured air, compressed 


Model of Boeing's swing-wing shows inboard (right) 
and outboard portions of wing. Chief bearing sur- 
face in pivot is made of Teflon, same plastic that 
is used in nonstick frying pans—a Boeing patent. 


by the SST's fuselage, wings, and tail, that 
will create the booms. 

Both airplanes are designed to carry far 
more passengers than today's subsonic jets 
—the Lockheed up to 300, the Boeing up 
to 350. Either will land on existing airports 
at speeds the same as, or even lower than, 
today's jets. Both abound with fail-safe 
features—able to fly, for instance, with one 
or even two of their four engines inopera- 
tive. 

Both have noses that can be drooped for 
pilot visibility on takeoffs and landings. 
Both have skins of titanium instead of al- 
uminum alloy to withstand air-friction heat. 

But that said, the Boeing and Lockheed 
SSTs, one or the other (or both) of which 
will begin test-flying within four years and 
be in quantity production for airline use in 
1974, part company. 

Boeing proposes to mount its engines un- 
der a massive tailplane, a horizontal sta- 
bilizer, like that on today's jets. The Lock- 
heed would have its engines under the 
trailing edge of a vast fixed, delta-shaped 
wing, with no tailplane at all. 

The Boeing—and this is the most stun- 
ning difference in the two concepts— 
would have a movable wing pivoted on 


British-French Concorde 
SST, smaller and slower, 
will seat 136 passengers. 
Concorde, like U.S. planes, 
will be flown almost en- 
tirely automatically. Digi- 
tal computer will maintain 
course. Autopilot will land 
the plane, with the crew 
only supervising. 
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Main landing gears of both U.S. designs have mul- 
tiple wheels—Lockheed 12, Boeing 16—to support 
weight. Today’s jets have eight. ‘Footprint pres- 
sure” on runways will be below that of subsonic jets. 


each side on a huge bearing. For landing 
and takeoff, and some portions of subsonic 
flight, this wing would be extended for 30 
degrees of sweepback, like today’s jet. It 
would be folded back to 72 degrees for 
supersonic flight. At Mach 2.7—two and 
seven-tenths the speed of sound—the Boe- 
ing fuselage would be the shaft of an ar- 
row, its wings the stabilizing feathers. 

The Lockheed would have, in addition 
to its immovable delta wing, a slim, sup- 
plementary delta at the nose, fairing into 
the bigger wing. Lockheed contends that 
a “vortex flow" of air over and around its 
delta wing will provide its SST with better 
slow-flight characteristics than  Boeing's 
"swing-wing." 

And—this is incredible—both say their 
airplanes can make money at today's fares 
for the airlines with a lower percentage of 
passenger seats occupied than present jets 
on flight legs of more than 500 miles. But 
fares aren't likely to come down, as we shall 
presently see. 

All this, so far, is only part theory. Delta- 
wing supersonic military aircraft are flving. 
The design werks. A swing-wing supersonic 
military aircraft is flying. That design works, 
too. The military aircraft are, of course, 


Russian SST's wing resem- 
bles Lockheed's double 
delta, will have  Con- 
corde's performance, car- 
ry 120 passengers. SSTs 
will spend only 77 percent 
of their flight time in su- 
personic range, the re- 
mainder in climb to cruise 
altitude, descent to land. 
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Long, pointed noses in both designs will forestall 


air burble—loss of lift —at high speeds. Noses droop, 
as in this multiple exposure, for better pilot visi- 
bility while in subsonic flight and for landing. 


far smaller than the proposed SST. For all 
that anybody knows, either the Boeing or 
the Lockheed, or both, might be fine. Juan 
T. Trippe, chief executive officer of Pan 
American World Airwavs—which has SSTs 
on order—has, in fact, suggested that a pro- 
totype of each be produced and tested. 

The headaches. It's the design compara- 
tives that are giving migraines to the federal 
officials saddled with the decision between 
the two planes. 

Boeing says, "We believe the variable 
sweep [wing] provides a simple, straight- 
forward solution to the problem of opera- 
ting at a wide range of speeds that is as 
mechanically logical as the variable-pitch 
propeller or an automatic transmission on 
an automobile." 

Lockheed savs of its design, "It will... 
be the first time in civil transport history 
that the entire speed spectrum can be ac- 
commodated without the use of landing 
Haps or similar high-lift devices." 

Boeing does propose the familiar flaps 
on the trailing edge of its wing, and other 
high-lift devices, for safe flight at low speed. 
It also insists that lateral control can be 
achieved only by wingspan, lengthened or 
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“Parking meter” preheats car. 
Coin-operated electric outlets in 
parking lots might be used to 
power engine-heating blankets 
for quicker, more comfortable 
starts. A timer switch in this re- 
cently patented outlet would let 
you set the start-up time so the 
engine will be warm when you 
arrive. Operating time would be 
controlled by the number of 
coins you insert. The outlet 
could supply electricity for other 
needs, too, such as keeping re- 
frigeration on in a parked truck. 
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Flashgun beams and bounces light. You could 
divide the light from a single strobe or flashgun 
with a deflector like this. The polished shield 
would aim part of the light directly at the sub- 
ject, as in a conventional flash; the rest would 
bounce off a wall or ceiling to soften the shadows 
created by the direct light. You could divide 
the light in whatever proportion you wanted by 
adjusting the shield on the gun. 
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Frame guides portable power saw. Hinged to a 
bench or table, this tubular-metal frame would 
let you use your electric cutoff saw for accurate 
cutting of large panels and for angle or miter 
cuts. The saw's base would be screwed to a car- 
rier on the frame so the saw could be moved in 
or out, raised or lowered. The work would be 
fed into the blade along an adjustable fence. 
The saw could be removed for portable use. 


Can spout measures contents. This piercing 
spout would let you pour out the entire contents 
of an oilcan or any measured part. A scaled 
sliding tube inside the collar of the spout would 
form an overflow outlet inside the up-ended can. 
You could set it to let any quantity flow out, then 
cap the tube and leave it in place until you again 
needed a particular quantity of oil. 


Turntable stacks your discs. This Lazy 9 Susan 
rack would store a large number of records in 
little space and in easy-to-find order. The base 
of the revolving table would be dished to hold 
records on end, and the center coil would grip 
each disc lightly but firmly at its edge. Titles or 
an index strip could be lettered around the outer 
lip of the turntable. 


Jet blast clears runway. To keep the wheel of 
a plane from losing traction or skidding on a 
wet, slushy, or oily runway, this system would 
let a pilot direct a blast of compressed air—from 


a jets compressor or other source—just forward 
of each wheel. The blast would agitate and clear 
the slick, thus improving the grip of the tires for 
braking and directional control. 


The following patents have been issued on these іпсеп- 
tions: Car heater—No. 3,213,994 to Herbert Hohler, 
Tracy, Minn.; Flashgun—No. 3,258, 586 to Mike Bliz- 
zard, Linwood, N.J.; Saw guide—No. 3 ,212,540 to 
Charles Smith, West. Lynn, Ore.; Oilcan spout—No. 
3,184,107 to Kenneth Kohanzo, Deerfield, Ш.; Record 
holder—No. 3,214,029 to Charles Jack, La Mesa, Calif.; 


Airplane antiskid—No. 3,182,934 to George Clark, Fort 
Worth, Tex. 

Copies of patents may be ordered, by number om 
the Commissioner of Patents, Washington, D.C. 302 
at 50 cents each. To write to an intentor, if the bp ie 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 


DECEMBER 1966 | 107 


TRANSISTOR 


PORTABLE PANASONIC 


BLACK-AND-WHITE 
TABLE MODEL . 


BEST BUY FOR YOU- 


BLACK-AND-WHITE 
CONSOLE 


Your Shopping Guide 


Planning to buy a new TV? Here are the facts you need to 
help you pick the type, make, and model that's best for you 


By RONALD M. BENREY/PS Electronics Editor 


-— among scores of different 
models, dozens of brand names, and hun- 
dreds of cabinet styles, the perfect new 
TV for you is waiting to be bought. To 
help you find it when you go shopping, 
POPULAR SCIENCE sent detailed technical 
questionnaires to 17 major TV manufac- 
turers. 

Our survey divided the many kinds of 
TVs you can buy into the six broad cate- 
gories listed in the "Who Makes What” 
chart on the opposite page. We invited 
each manufacturer to tell us about his 
best-selling chassis in each category. We 
emphasized chassis because, although a set 
maker may advertise a wide range of "dif- 
ferent" models, most of the differences are 
only skin deep. Inside the pretty cabinets 
—with their exotic names—youll find one or 
two basic TV chassis. Heres what we 
learned about the general trends in tele- 
vision sets for ‘67: 

Color TV prices are up. The boost is 
about five percent over last spring. An ob- 
vious reason is the continuing shortage of 
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color sets: Right now there are five poten- 
tial buyers for every four sets made. 
Where's the production bottleneck? Almost 
everywhere. Manufacturers report short- 
ages in color-picture tubes, critical circuit 
components, and even wooden cabinets. 
The picture won't get much brighter next 
year. Set makers expect a demand for 
8% million color TVs in '67, but will prob- 
ably be able to build only 7% million. 
Another cause of the color price hike is 
that manufacturers have all but eliminated 
stripped-down “price-leader” models from 
their lines. The old-faithful round 21-inch 
color tube is virtually obsolete for '67. It’s 
been ousted by the less bulky—and more 
expensive to  make-rectangular picture 
tube. More-efficient rare-earth—or europi- 
um-compound—color phosphors have re- 


placed conventional sulfide phosphors in 


even the cheapest models. 

And, this year, all color Terain 
of price—have built-in degaussers (demag- 
netizers) to cancel any magnetization of 
the picture tube’s shadow mask that could 
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* Coming next spring 


cause color impurity. Most work automati- 
cally—they switch on for a few seconds 
when the set is warming up. A few hold- 
outs have manual degaussers—you push a 
button to work them. 

Several manufacturers have added cost- 
boosting—but very desirable—features to 
their '67 sets. Two examples: tuning eyes 
or meters to help you tune in a perfect 
color picture [PS, Sept.], and extended- 
period guarantees. 

What about black-and-white? Despite 
booming color sales, two black-and-white 
TVs are bought for every color set. A big 


reason: Black-and-white prices have 
dropped drastically in recent vears. More 
important, though, is that nearly all color 
sets are big-screen units designed for living- 
room viewing by the whole family. For a 
low-cost second set to keep upstairs in 
your bedroom, or a lightweight portable to 
bring along on picnics, the answer is black 
and white. 

Semiconductor components—transistors, 
diodes, and integrated circuits [PS, Aug.]— 
are gradually replacing vacuum tubes, at 
least in black-and-white TVs, but progress 

Continued 
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PS BUYER'S GUIDE То BLACK- AND-WHITE CONSOLE Is 


MANUFACTURER 


CHASSIS NUMBER 
RANGE OF SCREEN - 
SIZES USING THIS 
CHASSIS (sq. in.) 


PRICE RANGE - 
OF SETS USING 


AGMIRAL | 


DUMONT /EMERSON 


120853A 


| NUMBER OF TUBES 


| dos CHASSIS 
Ls OF 


BLANKING CIRCUIT? — 
| DOES CHASSIS HAVE — | 
TRANSFORMER-TYPE 


SPECIAL HORIZONTAL 
PRINTED CIRCUIT 


| NUMBER OF DIODES 
NUMBER OF I.F. STAGES 
I.F. BANDWIDTH — 

OR HAND-WIRED 


penes | 
SPEAKER SIZE 


Both | 4x6 Yes 


REMOTE CONTROL — 


С POWER SUPPLY? у 
| Bon | 


| 3x5 Р Yes | Yes | [Yes | 


es | No | 


GENERAL ELECTRIC | P.C. | 4or 6x9! | Yes | No 
WEAR] nz DERE 3| 32 [Ye 
-toos 233a | $230-8095] olaa |22| 3| 328] Yes Гро | se | Yes | Yes" 
“MOTOROLA | 2275-594 | 513220] в[12 | of sf ао [vesec | зе | Yes | no 
a d cr 172, 282 | $160-$230 "P.C. “aa Yes | Yes. 

“SILVERTONE (SEARS) | 70340 | 282 | $220-$270 | ot : 

L SHVENIA  — 80-4 = .$200-$220 | 


| WESTINGHOUSE 
ат 
. NOTES: ' Oval speaker. - 


?Cabinet extra. 


is slow. The main stumbling block is the 
higher cost of semiconductors. A small- 
screen, all-transistor set costs as much as a 
big-screen tube TV. And a big-screen tran- 
sistorized set costs $40 to $100 more. What 
about color TV? Fully transistorized sets 
simply arent available, although all '67 
color sets use at least one transistor in the 
UHF tuner, and several use additional 
semiconductors in other low-voltage cir- 
cuits. 

Your first decision. When you choose a 
TV, pick the kind of set that’s right for 
you. Here are the pros and cons of each of 
the six TV categories: 

Small-screen transistor portables. As a 
rule of thumb, the weight of a TV set is 
almost directly proportional to its screen 
area. If vou insist on a set light enough— 
and small enough—to carry anywhere, you 
must accept a picture only a few рео- 
ple can watch at a time: More than three 
viewers around a small-screen set makes a 
crowd. The tiny TVs, though, make excel- 
lent second sets. They are reliable—thanks 
to their transistor circuitry—and many can 
be bought with accessory rechargeable 
power packs that allow them to be used 
anywhere. But their built-in monopole an- 
tennas are useless in fringe signal areas and 
ghosty signal regions. 

Black-and-white table models. These 
sets used to be called “portables,” and 
many of the 67s come equipped with car- 
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rying handles. But since most models, 
especially the big-screen jobs, weigh up- 
wards of 45 pounds, they are more at home 
on a table top or a wheeled cart than slung 
under your arm. Since they are large 
enough for group viewing and can be 
moved around easily, many of these low- 
cost sets are sold as utility TVs for use in a 
bedroom or family room. 

Black-and-white consoles. It won't be 
too long before this breed goes the way of 
the Dodo bird, hustled along to extinction 
by the big-screen color console. It’s no 
secret that several manufacturers are plan- 
ning to discontinue this type by 1968. But 
if you are a budget-bound buyer who wants 
a piece of living-room furniture as well as 
a TV set, you should definitely consider it. 

Carry-around color TVs. Right now 
theres only one model available: the GE 
ll-incher. But by next spring, both RCA 
and Motorola will be selling 15-inch carry- 
arounds. They have two distinct virtues: 
lowest cost color TV made, and light 
enough to tote around from room to room. 

There's one annovance: The picture looks 
much grainier than a big-screen color im- 
age. Reason: The picture on all of today’s 
color sets is produced by three electron 
beams within the tube that excite a myriad 
of tiny red, blue, and green phosphor dots 
coated on the tube's faceplate. The phos- 
phor dots inside a 25-inch picture tube are 
the same size as the dots in an ll-inch 


PS BUYER'S GUIDE TO BLACK-AND-WHITE TABLE-MODEL TV'S 
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tube, but there are approximately five times enough for the whole family to watch. 
as many of them. Thus, every element of However, in terms of square inches of pic- 
the picture you see on an ll-inch color ture per dollar, it doesn't class as a best 
screen is formed by only one fifth as many buy, since a 20-percent increase in the 
pinpoints of red, blue, and green light as money you spend can buy you a 25-inch 
the same image on a 25-inch screen. This color set with its 55-percent bigger picture. 
produces a noticeably grainy look in the We call this breed “transportable,” since it 

smaller picture. can be mounted on a wheeled cart. 
Transportable color TVs. This type of Color consoles. The best way to watch 
color set was introduced last year and be- ‘TV is on a big-screen color set. If you still 
came an instant success, probably because wonder whether or not color TV has been 
it is the least expensive color TV big “perfected,” spend a few minutes viewing 
Continued 
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PS BUYER'S GUIDE TO COLOR TV'S 


MANUFACTURER 
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a correctly adjusted 23- or 25-inch color 
set. Prices start high—at around $450—and 
‘an reach well over $1,200 if vou choose a 
console that is equipped with a built-in 
stereo system. 

Going shopping. PS Buyers Guide 
charts are fine as a starting point, but the 
only wav to really judge a TV set is to see 
it in operation. Choose a dealer who stocks 
a variety of brands and models—so you can 
compare—and who takes the trouble to set 
up and adjust his demonstration sets prop- 
erly. This last point is particularly vital 
when vou shop for a color set. Here are a 
few of the more important features you 
should bear in mind. 

Screen size. Beginning in January, all 
TV manufacturers will specify picture size 
in terms of square inches of viewing area, 
to comply with a recent federal ruling [PS, 
Sept.]. At the end of the article you'll find 
a conversion table that compares the new 
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| Console — | 268,295 | $490-1.000 | КЕЗ] 24 | 2 | 121 3|PC. | 
| Fanssonabie | 10 [шоо | RE [25 1 [15 | зүн 
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me Speaker. 3268-sq.-in. tubes may use conventional sulfide perm ur 


measure with "overall diagonal inches." 
Number of components. It’s virtually 


impossible to judge the relative merits of 
ditterent TV chassis by counting the num- 
ber of tubes, transistors, and diodes they 
contain, Although a tube chart can give an 
engineer a hint about sound quality, pic- 
ture stability, and color quality in a color 
TV, why bother juggling numbers? Just 
switch the different sets on to see and hear 
for vourself. 

Number of I.F. stages. Here again, num- 
bers alone can be misleading. A few vears 
ago, the number of I.F. (intermediate fre- 
quency) stages was considered а good 
guide to a sets sensitivity and selectivity. 
The more, the better, went the rule. But 
since the development of the frame-grid 
vacuum tube, designers have been able to 
build a two-stage LF. "strip" with almost 
the same sensitivity and selectivity as a 
three-stage I.F. Unless you live in a deep- 
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fringe area, you ll probably never notice the 
difference. That goes for color, too. 

І.Е. bandwidth. For a black-and-white 
set, the rule of thumb is: For bandwidths 
up to 3.25 megaHertz (megacycles), the 
wider the bandwidth, the sharper the pic- 
ture. But, past 3.25 mHz, your eye wont 
detect any improvement in picture detail. 
What about color? Forget about I.F. band- 
width. All color TVs have roughly the 
same bandwidth—about 3.6 mHz. Thats 
dictated by the way color signals are trans- 
mitted. Any set with much less or much 
more bandwidth can't produce an inter- 
ference-free color picture. 

Special horizontal blanking circuit. All 
color sets have one, and all big-screen 
black-and-white sets should have one. Its 
job is to suppress the faint retrace lines that 
would be visible in the televised image of a 
brightly lit scene. 

High-voltage regulator. Every big-screen 


color TV has a voltage-regulator circuit 
built into its high-voltage power supply, to 
keep the high-voltage level relatively con- 
stant. Without it, the picture would bloom 
(increase in size slightly and get fuzzy) 
whenever the picture brightness level in- 
creased suddenly and substantially. Two 
types of regulators are commonly used: 

€ Shunt regulator—an elaborate circuit 

that keeps the high voltage rock-steady dur- 
ing all possible brightness changes. 
ө Feedback regulator—a much simpler 
circuit that doesn't regulate across the com- 
plete range of possible brightness-level 
changes. Although you may see some slight 
blooming if the screen suddenly goes from 
dark to light, a feedback regulator is very 
effective within the much narrower range 
of sudden brightness variations that is 
typical in TV pictures. 

Number of color controls. All color sets 
have at least two color controls: Intensity— 
which acts as a color “volume” control—and 
hue or tint to control the correctness of the 
picture colors. A few sets have a third con- 
trol-called color fidelitv (or, sometimes, 
tint) Њаё you can use to touch up picture 
colors. 

Coaxial-cable input. If vou have a co- 
axial-cable transmission line from vour an- 
tenna, a separate coax input on vour color 
set lets you dispense with ап outrigger 
matching transformer. 

Convergence controls. Controls within 
reach from the front of the set are a fine fea- 
ture for a big-screen color console, since it 
simplifies setup and servicing. When your 
color TV is installed, and periodically 
through its life, your serviceman will adjust 
picture-tube electron-beam convergence. It 
makes his job easier—and faster—if he can 
get at the nine different adjustments from 
the front of the set, rather than reach 


around the top or back. 
Screen-size Square Diagonal 
conversion table inches inches 
140 or 141 16 
Square Diagonal EI eer 19 (b&w) 
inches inches I80.. 2.2224 .19 (color) 
г ИИИ E 911 ог212 21(b&w) 
AD „аа B 9926 ....„.:... 21 color) 
БӨ EE ll (b&w) | 268......... 23 ( color) 
60......... 11 (color) | 282......... 23 (b&w) 
TÉ СИРНИК l3 208... 4.25 ( color) 
JUS esie 14 332..:::::27 (b&w) 
19. el MO 495....... ..30 (b&w) 
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Looking for a big-power 
stern drive for a small boat? 
This one packs a real punch 


T. report on its performance in all kinds 
of water, we put the MerCruiser 80 through 
its paces in a unique North/South test. We 
started in Lake Butte des Morts in Wis- 
consin, then trucked one of the boats to 
Tierra Verde Island in Florida and con- 
tinued testing in the bumpy inlets and the 
open Gulf of Mexico. 

Mv first view of the new power package 
was at the Kiekhaefer testing station in 
Oshkosh, Wis., where MerCruisers—ranging 
from 60 hp. to a mighty 475—were in- 
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NEW HUSTLE-PACKED 


stalled on static test boats fixed to the dock. 
Running at full bore day and night, they 
were kicking a whooshing current out into 
the middle of the stream. 

Two test boats were gassed and waiting 
at the dock. I jumped into a bright red 
16-foot fiberglass Starcraft and headed up- 
stream toward Lake Butte des Morts. Our 
photographer came barreling along behind 
in our other northern test boat, a Silverline 
with deep-V hull. 

Quick like a rabbit. The performance 
was a delight. This power package has a 
pickup that will hook anyone who likes to 
be out in front. And a smooth, confident 
idle as vou maneuver into dock. It was 
quick and able under wav, too, and eager- 
ly responsive to both the throttle and the 
steering controls. 


меба 80 is | new dor 67. The whole. | packad. 


engine and drive—weighs only 326 pounds, 40 to 80. . 


lighter than other 80-hp. stern drives. But its less". 
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In Florida, these same characteristics 
were abundantly evident when the red 
Starcraft was launched in the Gulf of Mexi- 
co. The drive proved as happy in salt 
water as it had in fresh, and in the open 
sea as it had in a Wisconsin inland lake. 

A look under the hood. The 80-hp. Mer- 
Cruiser is powered by a four-in-line, 89.5-cu.- 
in. engine. A new Renault of unusual design, 
the engine has a die-cast aluminum block 
and cylinder head. A single aluminum cast- 
ing combines intake and exhaust manifolding. 
There are overhead valves with mechanical 
lifters, a single-barrel carb rated at 4,500 to 
4,800 r.p.m., and a chain-driven camshaft. 
A sturdy crankshaft is supported by five 
main bearings. The cooling system, similar 
to that long used on Mercury outboards, 
drains out when the engine is stopped. 

Continued 


Heart of the power plant is this die-cast aluminum 
block and cylinder head. The 89.7-cu.-in. engine is a 
Renault, modified by Kiekhaefer for marine propul- 
sion. It has no drive belts or pulleys. 
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In this new power plant, there are no 
troublesome drive belts or pulleys. The al- 
ternator is built into the flywheel and is 
completely enclosed in the bell housing. 

The drive unit, new too, has a 2:1 gear 


ratio. The unit swings propellers up to 
14” in diameter, with pitches from 9% to 
23 inches. 

The 80-horse package can be fitted with 
hydraulic shock absorbers and a dashboard- 
controlled power tilt. A single 80 will 
power boats in the 14- to 18-foot classes 
at speeds up to 37 m.p.h. And dual in- 
stallations should be especially interesting 
on boats of 17 to 21 feet or so. Propeller 
center lines need be only 28 inches apart. 

Catching the bugs. This is surely one of 
the most-tested power plants afloat. Before 
production, Renault put dozens of engines 
through bench and road tests: 

€ Thermic-cycle tests of 50 hours of 
operation at 4,650 r.p.m. under full load, 
with sudden water-temperature variations 
from 40- to 110-degrees C. 

€ Endurance tests of 175 hours under 
full load at 4,650 r.p.m. 

е High-r.p.m. tests of 25 hours at 5,150 
r.p.m. under full load. 

ө Very-high-r.p.m. tests of 2% hours at 
5,650 r.p.m. 

After that last test, each engine had to 
start without special assistance four times 
at minus-30-degrees C. Then the test series 
was repeated four times. 

Kiekhaefers first tests of the Renault 
engine were begun four years ago at Lake 
X, their proving grounds in Florida. There, 
engines are run 24 hours a day at all 
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In-the-water testing gives 
MerCruiser 80 rugged 
shakedown. Engine and 
drive units are run full 
bore, 24 hours a day, in 
tied-down testing hulls at 
Kiekhaefer test station in 
Wisconsin. 


speeds and in a wide variety of climatic 
and water conditions. They're electronically 
logged for time in operation, and torn 
down and inspected at regular intervals. 

It pays off. On both fresh and salt 
water, I found no points on which to fault 
this high-spirited 80-horse hitch. 
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How MerCruiser 80 performed 
on a variety of boats 
15' Glastron 154 Futura—fiberglass 

Gross weight of boat—1,083 Ib. 


Load A—1,248 Ib. (driver only) 
36.9 m.p.h. @ 4,800/5,000 r.p.m. 


Load B—1,698 Ib. (4 persons) 
34.2 m.p.h. @ 4,500/4,600 r.p.m. 


15’ Crestliner V-156—aluminum 
Gross weight of boat—1,120 Ib. 


Load A—1,285 Ib. (driver only) 
35.7 m.p.h. @ 4,800 r.p.m. 


Load B—1,735 Ib. (4 persons) 

33.4 m.p.h. @ 4,600 r.p.m. 
15' Larson All American—aluminum 

Gross weight of boat— 1,330 Ib. 


Load A— 1,495 Ib. (driver only) 
35.7 m.p.h. @ 4,800 


Load B— 1,945 Ib. (4 persons) 
33.5 m.p.h. @ 4,600 r.p.m. 


16' Hydrodyne Hot Shot—fiberglass 
Gross weight of boat— 1,110 Ib. 


Load A— 1,275 Ib. (driver only) 
36.2 m.p.h. (à 4,800 r.p.m. 


Load B— 1,725 Ib. (4 persons) 
34.6 m.p.h. @ 4,600 r.p.m. 


WHAT’S NEW 


BOATING 
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Radio is а direction finder, too 

A rotating antenna and a null 
meter combine to make the new 
Pilot II an accurate direction 
finder as well as a radio for the 
entire marine, aircraft, police, 
short-wave, and standard broad- 
cast bands. You can run it off in- 
ternal batteries, an external dry 
cell, regular house current, or 

You get your choice of water thrills with a Sportboard. You sun power with an optional so- 
can ride the waves, sail with the breeze, or zoom under power. — lar-cell bank. It's about the size 
A five-hp. air-cooled engine scoots it along at 15 m.p.h. Made of of a cigar box and weighs only 
foam-filled fiberglass, the 14’ 3"-long board weighs only 65 two pounds. Nova-Tech Inc., 
pounds, is unsinkable, carries two adults. Berkshire Crafts, 7 Manhattan Beach, Calif., sells 
Decatur Rd., Havertown, Pa. 19083, makes it. it for $129.95. 


Stand supports trailer tongue Exhaust for gas fumes Pontoons stabilize canoe 
When you unhitch your trail- A quick clearing out of ex- Clamp a pair of these plastic 
er from your car, this trailer- plosive gas vapors is claimed pontoons to the gunwales of 
tongue stand keeps it safely sup- for this Breezie Junior. Its your canoe and you get added 
ported and anchored in place. It quiet little motor moves 150 stability, plus 114 pounds of 
weighs only eight pounds and cubic feet of air a minute reserve buoyancy. Canoe per- 
folds up for compact storage. through a hose. Peter and formance is unaffected. $29.95. 
Dutton-Lainson Co., Hastings, Russell, 550 Liberty St, Waukegan Outdoor Products, 
Neb., prices it at $8.70. Springfield, Ohio. 4419 Grand Ave., Gurnee, Ill. 
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BEFORE 


A New Deck 
for Your Boat 


ү arred, tired-looking decks can 
be resurfaced with results so satisfying that 
a boater may wonder why he waited. 

My plywood decking was cracked, lifted, 
and rotted bevond any hope of refinishing. 
Replacing the wood seemed a monumen- 
tal task. Then I discovered Nautolex, a 
tough vinyl from General Tire & Rubber. 
I applied it over 4" marine plywood fas- 
tened to the old deck—which I stripped, 
filled, and seal-coated in advance. I divided 
the deck of my 18-footer into six sections 
and cut, fitted, and varnished each section. 

I selected teak-finished Nautolex simu- 
lating 14” planking. I cut the pieces to 
allow about a 2" underlap on the plywood 
sections. The simulated boards were 
aligned with the center of the hull. 

With alignment established, I stapled 
the material across the center width. This 
allowed the covering to be lifted at either 
end without alignment loss. 
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By BILL RADKE 


Working on a half-section at a time, I 
applied Nautolex adhesive with a stiff 
paintbrush—a heavy layer on the plywood 
surface, slightly less on the back of the 
vinyl fabric. When the adhesive was tacky, 
I flipped the Nautolex back onto the wood. 
Starting at the center staple line, I pressed 
the surfaces together, working toward the 
end of the section. When it was smooth, 1 
stapled the material in a few spots to hold 
it in position. 

I cut V-shaped notches on the underside 
of the material to prevent surface wrinkles 
and material pull-ups caused by contours. 
I applied the mastic on the underside area 
of the underlap, then drew the underside 
tight and stapled it in place. Holding 
staples in the deck surface were removed. 

I placed the resurfaced sections on the 
deck and checked for planking alignment. 
On the underside of each section, I applied 
a shallow strip of sealing compound along 


From hopeless to handsome —that's what happened 
when | re-covered the deck of my 18-footer with 


the outer edge to form a watertight seal. 
Then I gave the old deck and underside ol 
each section a final coat of Nautolex ad- 
hesive. 

I clamped the outer edges of all sections 
in place with an L-shaped rub rail, anc 
similarlv 
cockpit sections with coaming. 


Everything needed to do the job is assembled in the 
photo below. Included are a 54"-wide roll of Nauto- 
lex, adhesive, sealing compound, spar varnish, and 
plywood sections cut to the s d of the boat. 


reinforced the inner edges of the 


Nautolex decking material. It took only two days 
and required only average ability to use tools. 


The marriage of templates to deck I 
strengthened by installing the bow rail, 
cleats, running lights, cockpit handrails, 
and step pads. 

The whole job took two full davs with 
the aid of mv “first mate.” Two boating 
seasons have passed and the decking looks 
as good as when it was installed. 


Plywood deck sections are covered with the plastic 
simulated boat decking, held on by a special ad- 
hesive. Edges of the material are drawn over the ply- 
wood edges and sealed and stapled to the underside. 


Ill Yo 


WY cre: your skill will be 
needed by the end of the decade depends 
on what you are doing today. But one 
thing is certain: Tomorrow's jobs will be 
filled bv the educated and the trained. 
You can see this in all projections of job 
needs of the 1970s—which in turn reflect 
the tremendous technological changes of 
our times. 

By sheer force of a growing population, 
competition for jobs will be stiff. Fortu- 
nately, vast new fields will be opening 
up for the skilled. But automation and 
shifting consumer demands will make 
many present jobs obsolete, and others 
obsolescent. 

You should direct your ambitions and 
develop your talents according to future 
needs. 


What's coming in the next 10 years 


I foresee three major changes in occu- 
pations during the next decade. 

New scientific and technical discoveries 
will create jobs in professional and tech- 
nical fields—such as nuclear engineering. 
Solving such basic problems as water 
shortages, pollution of rivers and the at- 
mosphere, mass transportation shortages, 
housing and community facilities, which 
threaten to bog down our expanding cities, 
will require the finest brains and the ex- 
tensive efforts not only of engineers, but 
of social and natural scientists as well. 

New jobs and personnel practices will 
be developed to better utilize your talents 
and to increase vour mobility. 

New machines and equipment will elim- 
inate manual, or combine manual and 
machine, operations. Factory and office 
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America’s top job expert takes a close look at where thé 


e Needed 


jobs are already being affected by devices 
replacing human skill and control. 


Machines with high-school "diplomas" 


The overall trend will lessen the need 
for lower-skilled workers. A recent de- 
mand for unskilled labor—to do jobs that 
machines are not yet doing—is not ex- 
pected to continue. But trained techni- 
cians will continue to be needed to manu- 
facture, tend, and repair machines. 

This doesnt mean that technological 
advance destroys more jobs than it creates. 
The opposite is true. But a much higher 
percentage of the new jobs require higher 
skills than the old ones did. Machines 
have, in general, a high-school education, 
and they work at less than a human living 
wage. 


Which fields will grow— 
and which will decline? 


Here in brief are the coming trends in 
job opportunities according to the “Occu- 
pational Outlook Handbook,” the Depart- 
ment of Labors review of some 700 
oecupations and 30 major industries: 

€ Service industries—including health 
education, wholesale and retail trade, 
finance, insurance, real estate, transporta- 
tion, and public utilities—will require 
twice as many workers by 1975. 

€ Govemment jobs—especially at state 
and local level—will also double by 1975. 

€ Agriculture-employment is expected 
to decline. 

ө Mining—jobs will remain where they 
are todav; verv limited opportunitv. 

€ Construction—expected tọ increase 


bs are this year—and in the years ahead 


n 197 


about 33 percent, but use of prefabricated 
and prepared building material may lessen 
the demand for painters and carpenters. 

€ Manufacturing—new equipment may 
increase jobs by about 20 percent in some 
industries, but others—tobacco, textiles, 
and leather, for example—will show de- 
clining manpower needs. 

€ Professional and technical jobs—will 
increase by about 40 percent, proving 
that the most challenging work will pro- 
vide the most opportunities. 

€ Transportation—will undergo an ex- 
pected increase in jobs, especially in the 
greater use of subways and automatic 
rail systems. 


Where will the best jobs be? 


The most promising fields you can pre- 
pare for are: 

€ Medicine—physicians, dental hygien- 
ists, hospital administrators and atten- 
dants, medical technologists, medical X- 
ray technicians, occupational therapists, 
and osteopathic physicians. 

ө Social fields—anthropologists, social 
workers, sociologists, recreation workers, 
psychologists, school rehabilitation and vo- 
cational counselors. 

ө Food fields—dieticians, 
chefs. 

ө Mathematical and computer-related 
areas—mathematicians, economists, рго- 
gramers, and technical writers. 

ө Skilled crafts and clerical workers. 


cooks, and 


Education—a continuing 
part of your life 


It is significant that most of these jobs 


? Ву W. WILLARD WIRTZ 


Ш Secretary of Labor 


require a high-school education or special 
training as a bare minimum. Many re- 
quire college—even advanced degrees. 

By the measure of the percentage of 
available knowledge its members have 
mastered, each class of students gradu- 
ating from high school or college is less 
well educated than the class before it. 

Most working people already average 
six or seven job changes in a working life 
of about 40 years. To keep yourself abreast 
of the great rate of scientific and techni- 
cal advancement, you'll have to consider 
education as an ongoing part of life, not 
just as a beginning phase. You must go 
on learning, not only for the sake of your 
job but also in the interest of a more 
meaningful life, the better use of leisure, 
and enriched retirement years. 

You can avail yourself of free public 
education, resident college or extension 
study, or you can even study at home by 
taking correspondence courses while you 
prepare yourself for a better job. 


A time of challenge 


We are privileged to live in a time of 
unprecedented challenge and unparalleled 
hope. As a nation, we take rightful pride 
in our proven ability to meet new de- 
mands, welcome new ideas, and pioneer 
in new and creative solutions to the prob- 
lems that accompany progress. 

I do not find the measure of America's 
future in employment statistics or job 
projections of one kind or another. I find 
it in our belief in the perfectability of 
human life. 

To attain such high purpose, everyone 
is needed. 
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“Pd like 
to see them 
make...’ 


DRAWINGS BY DANA RASMUSSEN 


Eye-level stoplights built 
into the rear-window posts 
of cars. This wouldn’t mess 
up smooth airflow over the 
roof and window, or botch 
up а cars design.—Janies 


Drake, East Aurora, N.Y. 
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Tap-to-close caps on toothpaste tubes. Why not Easy-on, easy-off outdoor lights for Christmas. 
use a pull-up cap with a delivery vent on the Fasteners permanently screwed to the house to 
neck? There'd be less chasing after dropped mate with those on lamp sockets would make the 
caps, too.—V. R. Hovater, Greenwood, S.C. job a snap.—C. A. Rathje, Wyomissing, Pa. 
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Electric-blanket controls that click when turned 


lowers with propane-gas carburetors to 


Snow 
up or down. Then people who can't read the banish varnish and gum buildup, and make for 
markings without fumbling for glasses could more dependability, less frequent and costly win- 
adjust heat by ear.—H. B. Rushing, Scotia, S.C. terizing.—A. K. deSherbinin, Bryn Mawr, Pa. 


Everyone has his own pet idea of a gadget that he would only. Send to ILTS Editor, Popular Science, 355 Lexington 
like to see in general use. What's yours? We will pay $5 Ave., NYC 10017. Write your name and address clearly, 
for each one published. Please use Government postcards Contributions cannot be acknowledged or returned. 
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New SLR takes Kodapak cartridge 

This single-lens-reflex camera uses Instamatic 
Kodapak cartridges. Its mirror, flicking up and 
down at 1/130 second, acts as a shutter. The 
Keystone K-1020 costs about $130 with case. 


Paper safe is made of plastic 

Made of black plastic, the RDA paper safe is 
The lid locks when 
5 by 11 


said to be nonbreakable. 
its closed. It comes in three sizes: 


($13.95), 12 by 16, and 20 by 24. 


Zoom binoculars are electric-powered 


Press a button on these binoculars and they zoom 
in on an object; press again and the object recedes as 
the field of view widens. Electrically powered, the 
Kalimar Sport Scope changes power from 3X to 6X, 
stays in focus all the time. Cost: $120 with case. 


WHAT'S NEW 


PHOTOGRAPHY 


Re-usable flash cube stacks AG bulbs 

This HPI re-usable holder fits Hash-cube sock- 
ets, but takes AG-1 or AG-3 bulbs to give more 
light. Bulbs can be stacked piggyback style 
(above). Cost: $1.98. Hudson Photo Industries. 


Kodak Super 8 camera has electric zoom 
Newest Kodak Instamatic (Super 8) movie 
camera is this M8. Its f/1.8 lens zooms electri- 
cally from 94mm to 45mm. It has a reflex finder, 
slow motion or speed-up. Cost: about $225. 


Store-away darkroom, in- 
cluding shelves, can be set 
up in a closet as small as 
three by four feet. Nail cleats 
to wall as shown. Boards (or 
plywood) rest on the cleats. 
Drop the fixed prints in a 
large container (plastic dish- 
pan or garbage can) full of 
water until you're done; then 
wash in the kitchen sink. 


Bogen Mini-35 Darkroom Kit lists 
for $58.50, commonly sells for 
around $50 in stores. Everything 
shown here is included. Enlarger 
has double-condenser system, tilt- 
ing head (usable either vertically or 
horizontally). Glassless 35mm пер. 
ative carrier has mask for half- 
frame negs. Paper easel and trays - 
are for 8-by-10 pictures. Tank, ther- 
mometer, steel clips, and squeegee 
are for developing film. 


| 
| 
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This one works fine іп a bathroor, 


Two pieces of plywood put 
you in business in the bath; 
room. The one over the tub, 
with hinged, folding sup- 
ports, holds trays and chem: 
icals. The one over the toilet 
with folding front legs, hol 
the enlarger. Sink filled wit 
water holds fixed prints un- 
til you're done and can was 
them. Thumbtack a doubl 
blanket over the window 


į 


Your Own Darkroom for $50 


Testrite economy darkroom (selected by PS from equipment offered 
by Testrite Instrument Co.) includes Junior No. 1 Fotolarger (diffu- 
sion type) with fixed-stop lens, easel, trays, film tank, safelight, 
tongs, and print washer. List price of outfit comes to $51.09. 


б Eu E ar 


Here's how to get more fun out of photography 
—by making your own prints—at a bargain price 


By EVERETT H. ORTNER / PS Photography Editor 


F during the next few vears vou will 
shoot 20 rolls of black-and-white film, you 
can have a free darkroom. The money you 
save by processing your own film and mak- 
ing your own prints will pav for it. 

And you can add to the money saved 
these satisfactions: 

€ Better pictures than you ever had be- 
fore, unless you've been going to a high- 
priced professional custom processor. 


® Insights and knowledge of photography 
that will improve vour picture-taking ability 
enormously—and that you can get only in 
the darkroom by developing vour own neg- 
atives and making vour own prints. 

ө The great creative pleasure of doing 
everything vourself—from snapping the pic- 
ture to watching it magically appear on 
paper in the developing tray. 

You could spend thousands on a dark- 
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And for a little more money: 
better enlargers, handy aids 
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Spiratone D 356 enlarger, for half-fra 


21/4 -іпсһ negatives, has filter drawer, parallelogram, 
double-condenser system. Removing head makes it 
a copy stand. Cost: $39.95 plus $6.95 for lens. 


Testrite Junior No. 2 enlarger has parallelo- 
gram, aluminum lamp house. Indicator on 
side shows degree of enlargement. With 
90mm lens (with Waterhouse stops): $39.95. 


Handy additional items for darkroom are 
shown here: 11-by-14 trays and easel, electric 
print dryer (center), ferrotype plate (lower 
right), print roller, blotter book (lower left). 
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room: stainless-steel sinks, temperature-con- 
trolled water, voltage controls, mammoth 
color enlargers. I'm going to tell you how 
you can have a darkroom for around $50. 
Only an expert will be able to tell your 
picture from that made in the stainless- 
steel darkroom. And even he may be 
fooled. 

The enlarger. The fun in a darkroom 
comes from making big pictures from little 
negatives, and for this you need an en- 
larger. Basically, this device shoots a stream 
of light through your negative onto a piece 
of sensitized paper. All enlargers do this. 
The most expensive ones will be extra- 
sturdily built to minimize vibration, will 
condense the light more efhciently on the 
lens, will have lenses with less distortion, 
wil probably focus automatically, may 
have a color head (for color prints), volt- 
age control, a tilting negative stage to cor- 
rect perspective distortion, and an electric 
motor to move the enlarger head up and 
down its support column. 

Such things are necessary for the pro- 
fessional who spends hours daily in his 
darkroom and demands fast-working, pre- 
dictable equipment that will last for years. 
But while they ease and speed up dark- 
room work, the fancy features do not neces- 
sarily affect the quality of the work. The 
casual amateur can forego many fancy 
features without sacrificing print quality. 

Here are some elements you should be 
aware of when you buy an enlarger. 

ө Stability is a must. An enlarger must 
be as vibration-free as possible. To an 
extent, you can snug down almost any en- 
larger so it does pretty well on this score. 


l 


And if vou can eliminate outside vibrations 
(by keeping the kids from jumping rope on 
the floor nearby, or by putting your dark- 
room in a basement or other place where 
the floor is concrete or no one is moving 
around), youll have no problem. 
, © Enlargers come with either a conden- 
ser system, a diffusing screen, or both. 
The condensers are those large lenses be- 
tween the lamp and negative; by focusing 
the light on the lens, they produce sharper, 
more contrasty prints, and speed the ex- 
posure process. The diffusing screen, a 
frosted disk of glass, makes for softer prints 
—which is not necessarily bad; your moth- 
er-in-law's wrinkles, and scratches in a neg- 
ative, will tend to disappear. Most amateur 
 enlargers have both—and the combination 
works well and is worth having. 

@ All lenses do their best work through 
the central portion. But an expensive en- 
larger lens will also be almost distortion- 
free throughout its entire area; you can 
open the lens wide for fast exposure of 
dense negatives. With a cheap lens, you're 
more limited. For fine quality, you've got 
to expose at small apertures, through the 
center of the lens. But so what? Mostly, 
it means that sometimes youll be giving 
20-second exposures instead of 10. 

Controlling the aperture on an economy 
enlarger is done in one of two ways: with 
an iris diaphragm (blades in the lens that 
progressively cut down the diameter of the 
opening) or with a modern version of the 
old Waterhouse-stop system. This is a metal 
disk with holes of different sizes around 
its perimeter. Rotating the disk changes 
the hole under the lens and thus controls 
the light emitted, and the portion of the 
lens used. The iris diaphragm is easier to 
“use, and is worth having. 

ө Ease of handling is important. Fine 
enlargers have silky-smooth rack-and-pinion 
movements that make fine adjustments easy. 
The economy jobs usually have either a 
friction clamp on the column (you loosen 
it, adjust the height of the enlarger head, 
then tighten) or a parallelogram system. 
This writer prefers the parallelogram. 

€ Before buying an enlarger you might 
consider whether you intend to make color 
prints. If you do, a few dollars more may 
buy a color-filter drawer in the lamp house. 

€ Consider, too, whether you have any 
need for a copy stand. On many enlargers, 


[Continued on page 182] 
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Features you should recognize 
when you buy an enlarger 


Condenser system rates a plus in an enlarger. Lift 
off the lamp house to see if an enlarger has it. 


a 


Column clamp loosens to let you move enlarger 
head. Make sure action is smooth and easy. 
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Parallelogram system with springs makes for easy 
up-down movement of head. Head moves in an arc. 


Waterhouse stops —holes cut in rotating disk—are an 
economy substitute for an iris diaphragm in lens. 


——————————— A Бы 


There are four basic reasons why your power begins to go siaci 


CARBURETOR ICING ice builds up on the venturi 
or throttle plate at idle. Presently it blocks passage of 
air and fuel. Venturi ice is called “freeway icing” be- 
cause it occurs at high speed over a long period of time. 
Throttle-plate icing, more common, is caused by fuel 
volatility, low carb ix. efficiency in creating a fuel-air 
Ex for coe es stion, a Е: ас а "fon antireezs 


FLOODING А worn needle valve and seat cause the 
float chamber to overflow, or a speck of iron oxide scale 


gets stuck between the two. Level of fuel in float cham- 


ber rises above level of entrance to main discharge noz- 
zle, so fuel spills down main discharge nozzle in liquid 
form and goes into intake manifold as a liquid instead 
of a combustible vapor. The result: There is not an out- 


T: whole subject bugged me. I thought 
that the carburetor-icing problem had 
been wrapped up with antifreeze additives 
in the fuel. So what was Detroit—specifical- 
ly Oldsmobile—up to? 

| pitched mv questions to Frank Ball, an 
Olds engineer and an expert on the newest 
news on carburetors—the company's Climat- 
ic Combustion Control (CCC). 

Ball made some pretty lusty claims for 
his CCC: 

It practically eliminates icing in the car- 
buretor. 

It saves fuel. 

It gives better cold-weather performance. 

Then we got down to basics. Four com- 
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side chance of a spark igniting the gasoline. 


plaints on carburetors are hardy perennials: 
icing, flooding, percolation, and vapor lock. 
Let's start with the first item. 
Carburetor icing. Ah, ves, said Mr. 
indeed todays fuels do contain antifreeze 


Ball, 


additives. But often thev don't solve the 
problem. 

While the expensive premium gasolines 
may have anti-icers added (up to two-per- 
cent alcohol), lesser grades have lesser 
amounts, in many instances not enough to 
prevent carburetor freeze-up. 

We will get back in a minute or two to 
just how Olds goes about solving this prob- 
lem. Meantime, just what is it that causes 


carburetor icing? 


- 


^ air. 
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PE RCOLATION Fuel boils into vapor without enough 
air to be combustible. Heat that causes the boiling 
comes from the engine proper or the under-hood aux- 
iliary systems. Vapor gets into fuel in float chamber, 
main metering jet, passageways to main discharge noz- 
zle, and accelerator pump. Forming different-size bub- 
bles, it provides uneven fuel delivery—fuel pump can't 
move it efficiently. Manifold becomes soaked. 


ou Сап Do About It 


It is a condition that means just what the 
name implies. Ice forms in the air-fuel pas- 
sageways inside the carburetor. As ice 
builds up—this only happens when the en- 
gine is running—it fills a passageway, effec- 
tively blocking the stream of air and fuel 
needed to run the engine. Your engine 
loses power, runs roughly, and eventually 
it stalls on you. 

Why does your carburetor ice up? Two 
big reasons. 

First, the carburetor in your car is an 
atomizer; its main job is to form a vapor 
of fuel and air. In order to form a vapor, 
the carburetor creates a high-speed flow of 
When you move air over a liquid at 


DRAWINGS BY HERB ANTHONY 


VAPOR LOCK Bubbles form in fuel pump from over- 
heating. Really vapor, they are pumped along fuel line 
to carburetor. These, too, are bubbles of various size, 
some big enough to cause a complete separation of fuel 
flow in fuel line. True vapor lock occurs when one large 
bubble of vapor fills an area of the pump where dia- 
phragm works. Bubble under force of pump expands 


like a balloon, and the diaphragm can't pump. 


By JIM DUNNE 
PS Detroit Editor 


high velocity, a temperature drop results. 
So the air-fuel vapor moving through a car- 
buretor gets colder quickly. If there is 
enough low-freezing-point liquid in the air- 
fuel mixture, you get ice. 

The other requirement for icing is the 
humidity and the temperature of the air. 
Ideal conditions are an outside temperature 
of 30 to 50 degrees and a humidity reading 
of 70 percent. Below 30 degrees, the air 
does not hold enough moisture to turn into 
ice; above 50 degrees, moisture wont be 
lowered to the freezing point as it passes 
through the carb. 

Icing happens in two places in the car- 

Continued 
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Oldsmobile's Climatic Combustion Control, one an- 
swer to stalling, supplies a preheated air-intake 
system and nearly instantaneous engine warm-up. It 
also improves m.p.g., boosts air-filter efficiency. 


buretor. Most common form of icing is on 
the throttle plate, where a bridge of ice 
forms between the slightly open throttle 
plate and the throat of the carburetor. This 
happens almost always when the engine is 
idling, say at a stop sign or traffic light; a 
slightly open throttle is actually in the idle 
position. 

To cure throttle-plate icing, push down 
on the accelerator pedal when you restart 
the engine. By moving the accelerator you 
open the throttle plate, breaking the ice. 

Icing on the carburetor venturi. This is 
the second, and rarer, form of icing. Com- 
monly called “freeway icing,” it happens 
when the engine is run at high speed for 
a long period of time in cold weather. 

In freeway icing, ice forms on the inside 
of the venturi. After continued build-up, the 
ice cuts down drastically on the venturi 
opening and restricts the passage of fuel 
and air, eventually blocking the passage 
altogether. 

Here's how to recognize it when you are 
driving: After cruising a long, open stretch 
of turnpike speeds, your car starts to slow 
down, lose power. The power loss continues 
at a steady, slow rate until finally your car 
will barely idle, no matter how far you de- 
press the accelerator. The engine may even 
quit outright. That’s when the ice has effec- 
tively blocked all passage of fuel and air. 
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Even on the омӣ. road with no help 1 


kunst] 


FUEL PUMP 


Patience is the remedy in this situauun. 
Turn the switch off and just let the car sit 
for 15 or 20 minutes. Engine heat will 
eventually melt the ice. 

But don't be surprised if the same icing 
happens again. Humidity, temperature, 
engine speed—each in ideal quantities—cre- 
ated the icing, and if these conditions don't 
change, the carburetor will ice up again. 

Carburetor flooding. Only the needle 
valve and seat portion of the carburetor 
are involved in flooding. When the needle 
and seat become worn, or when a piece of 
iron oxide or speck of dust gets caught be- 
tween the needle and seat, you get flooding. 
In effect, both of these ills cause the needle 
valve to remain open, allowing fuel to flow 
into the float chamber without metering. 
This floods the float chamber to a point 
where its fuel level is higher than the en- 
trance to the main discharge nozzle. When 
fuel seeps into the main discharge nozzle, 
it drips directly down into the intake mani- 
fold without being atomized by the nozzle. 
Again, we have raw fuel—a noncombus- 
tible mixture—getting into the intake mani- 
fold and combustion chamber. So the 
car stalls, won't start. 

Stalls from flooding occur more often 
when the car is idling than at speed. 
Thats because the carburetor has a chance 
to load up with fuel when engine demands 
are at their lowest. At high engine speed, 
excess fuel doesn't have a chance to build 
up in the float bowl. 

Best protection against flooding is to keep 
your fuel clean and make sure the needle 
and seat are not worn out. Change your 
filter in the fuel line at recommended in- 
tervals. Replace needle valve and seat 
when flooding persists. 

For on-the-road cure of flooding, get air 
into the manifold to form a combustible 
mixture (the same as with percolation). 
Press the accelerator all the way to the floor 


- 


all on, a frustrated motorist can get going again if he has patience 


and crank the starter. This will draw in a 
maximum amount of air—just what vou 
want to dry up the raw fuel. 

Carburetor percolation. A lot of trouble 
is caused by percolation, but it’s not as easv 
to diagnose as icing. It disguises itself as 
carburetor flooding or vapor lock, and the 
average motorist just doesn't know what is 
going on. 

Here's how percolation works: You drive 
the car on a hot dav until the engine 
warms up fully. Then vou park and shut 
the engine down. That sets the stage for 
vour trouble. 

The heat of the engine, combined with 
the heat of the outside air, raises the tem- 
perature of the gasoline in the carburetor 
above the boiling point. The boiling gaso- 
line expands in the fuel wells inside the 
carburetor, and since a check valve stops 
the gas from being pushed back toward the 
fuel tank, raw fuel is forced through the 
carburetor into the intake manifold. You 
have too much fuel. That’s percolation. 

When percolation occurs, spark plugs 
get wet and will not fire. So you can't start 
your car right away. You will notice the 
telltale smell of gasoline, though, and that 
will lead vou to believe vou have engine 
flooding. 

To cure percolation, open the throttle 
plate fully bv pushing the accelerator down 
to the floorboard. Hold it there while the 
starter is working, until the car starts. This 
brings air to the intake manifold, produces a 
burnable mixture of air and fuel, dries up 
the raw fuel in the manifold. Do not 
pump the accelerator at this point. It only 
compounds the problem by forcing more 
raw fuel into the manifold. 

Vapor lock. This is different. It occurs 
in the fuel lines or the fuel pump, and it 
frequently occurs after long, sustained hard 
driving, particularly in the mountains. Heat, 
in the fuel pump, particularly, causes vapor 
lock. 

Vapor lock produces the same bubbles 
in the fuel as in percolation. In the fuel 
pump they work exactlv like a balloon, ex- 
panding and compressing with the fuel- 
pump diaphragm but not permitting fuel 
to pass through. Bubbles also form in the 
fuel line between the pump and the carbu- 
retor, effectively blocking the line so no fuel 
can pass into the carburetor. Bubbles in 


the fuel line are of different sizes. Often -as 
they go past the needle and seat of the 
carburetor, the pressure of this restricted 
passageway causes them to explode. Then 
you get pressure in the carburetor composed 
of large bubbles of vapor instead of 
solid fuel, and you can't meter these into 
the intake manifold with any precision. 
You get rough operation, a roll when vou 
pull up to a stop signal, or even high-speed 
surges. 

To cure it, give the engine a chance to 
cool off. If vou re still moving, try driving in 
а lower gear so that the added speed of the 
fan can cool the engine compartment. If 
vou stall with vapor lock, voure stuck until 
the engine cools off. If you're lucky enough 
to find a water tap handy, vou can speed 
up the cooling process by pouring cold 
water over the fuel pump and fuel lines, 
or bv wrapping wet towels over the same 
areas. 

The Olds CCC. Now back to Olds. Their 
ССС unit—it costs about $30—eliminates 
icing bv directing hot air into the carburet- 
or within seconds after a cold car is started. 
Within one mile of driving, CCC can raise 
intake air temperature above the critical 
60-degree upper limit of the icing-tempera- 
ture range. 

But vou get more for vour monev than 
simply the elimination of icing. Fuel econ- 
omv goes up. Thats because Olds designs 
special carburetors for the CCC-equipped 
cars, to take advantage of the narrow range 
of operating temperatures. 

Look at it this way: On most carburetors, 
the operating settings must have a wide 
range to match the wide range of incoming 
air temperatures. With CCC, calibrations 
are more precise. Operating temperatures 
are held within about 15 degrees (95-100) 
after the engine warms up, no matter what 
the outside temperature is. And in addition, 
vou get a welcome bonus. CCC saves fuel 
bv cutting out the automatic choke sooner. 
Thats because the intake air warms up 
faster. It doesn't need the extra gasoline 
to form a combustible mixture when the 
weather is cold. 

While the CCC idea is not new—Ford 
has had a preheater for several vears—it is 
another big step forward in fuel mixing. If, 
as Olds savs, it licks the icing problem, you 
can expect to see it on other cars. 
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BEST FINISHES FOR WOOD 


VARNISH: your mosi 


Modern technology has made this fine finishing materi 


T. best all-around clear 
finish in the hands of the average man is 
varnish. This has become more apparent 
than ever with the introduction of urethane 
and other “plastic” varnishes which dry 
quicker and take more abuse than the best 
we had to work with a couple of years ago. 
On trim, furniture, knickknacks, table tops 
—on anything but floors—varnish cannot be 
topped for convenience and performance. 

Varnish is a mixture of resins (virtu- 
ally all man-made today) and thinners or 
liquefiers—usually petroleum derivatives. 
Varnish goes on with spray, brush, or roll- 
er. When the thinners evaporate, the re- 
maining film must then harden, or cure. 
This takes six to eight hours for some thin- 
film materials, up to 24 or 36 hours for 
thicker films and slower-setting resins. 

Varnish is glossy, semiglossy, satin, or 
flat. Most modern varnishes are just as 
tough in satin or semigloss as in glossy, 
although in older formulas the de-glossing 
material cut down durability. 

In the old days, they made a dozen or 
more kinds of varnishes using oils, driers, 
and natural resins. They made a varnish 
somewhat more resistant to water and 
abrasion by using more oil—a “long-oil” 
varnish—but it was soft. They made a var- 
nish harder by using less oil—a “short-oil” 
varnish-but it was brittle and easy to 
scratch. 

Today's synthetic resins end the long-oil, 
short-oil business. A few of the specialist 
names remain. Cans are labeled “spar,” 
for instance. These are intended for out- 
door use. Some are called “gym”—an ex- 
tra-heavy-bodied high-gloss material. When 
the label savs "marine," it usually means a 
special formulation for water and sun. 

But in normal use now, you buy an 
alkvd, a phenolic, or a urethane varnish. 
Alkvds are a little less expensive. You pay 
the most for urethanes. How can you tell 
which is which? Somewhere on the label it 
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says what the resin is and what percentage 
of the varnish represents resin. 

Which is best? Most of the high-per- 
formance varnishes are based on phenolic 
resins—but some manufacturers stake their 
performance on alkyd. 

Most economical varnishes are alkyd. 
You'd pick them for a big job like a house- 
ful of trim. They are easier to sand be- 
tween coats than most phenolics, since they 
don't clog sandpaper. They are also tough 
enough for furniture use, including table 
tops. They come in semigloss and satin. 


! | ш = 
iseful clear finish By JACKSON HAND 


The urethanes are most durable. They 
resist abrasion and chemical abuse better 
than either alkyds or phenolics. However, 
some are not recommended for outdoor 
use. The “build” of urethanes is less than 
that of alkvds, and you may need an extra 
coat to turn out a smooth finish. On the 
other hand, most urethanes drv faster, and 
the extra coat may not cost you any time. 

Moisture-curing and catalytic varnishes 
are both tougher than oil-modified ure- 
thanes, and are considered industrial and 
commercial finishes. Usually you must 


Brush out the strips of varnish with crosswise 
brush strokes, smoothing and blending all of 


геп better than it used to be in the old days 


hunt them out at industrial supply houses. 

In addition to these clear materials, 
there are several varnishes with special 
characteristics. Опе is a vinyl formula that 
dries in a few minutes, such as Haeuser's 
Quick-15. Rez 20 is another fast-drv clear. 
The most logical use for these varnishes, 
which are low in abrasion resistance, is on 
large-area jobs like paneling. 

The character of varnishes is changing 
almost daily as new formulas and resins are 
developed. Don't assume you know how to 
use any finishing material. Read the labels. 

Continued 


Tip off the varnish as the final step, using only 
the extreme tips of the bristles. For this opera- 


them into uniform coverage over the entire area. tion, hold the brush almost vertically and work 
Feather (that is, go light on) the edges so that in gently swinging strokes that begin in the air 
you can blend in the adjoining areas invisibly. on one side and end in the air on the other. 
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A shallow can with coat-hanger wire through holes 
on opposite sides is a good tool for fine varnishing. 
As you dip, strike extra varnish from the bottom 
face of brush. Carry brush to work in a fairly flat 
position, keeping varnish on top from dripping. 
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5 rules for getting rid of dust 


1. Do your varnishing outside the workshop. 
An unused bedroom is ideal. Put the piece to be 
varnished in the room, then go out for an hour 
or so to let dust settle. Move about in the room 
as little as possible when you go back in, to 
avoid raising dust. If the piece is so large it 
can't be moved conveniently, dust the surround- 
ings carefully and vacuum the floor. 

2. If you want to work in the shop, do a 
thorough clean-up, using a vacuum if possible. 
Sweep the floor with wet sawdust as a compound. 

3. Wear clothing that sheds as little dust as 
possible. Dacron and nylon are good. Wool is 
bad. 

4. Dust the project with an old paintbrush. 
Follow this with blasts from a sprayer compres- 
sor (or a tire pump). Pay special attention to 
cracks, crevices, carvings, where dust ac- 
cumulates. 

5. Finally, use a tack rag. It will remove dust 
after you think you have it cleaned away; it is 
Ihe key to dust-free varnish work. 
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How to use varnish. First, prepare the 
wood carefully. Itll show through the 
varnish. Sand 6/0 or finer. Examine the 
work for fingerprints and other dirt. Clean 
it up with turpentine or thinner or a mul- 
ti-solvent such as Cleanwoode. 

If you use a stain, be sure it has ade- 
quate drying time, so there is no chance 
that stain colors will soften and bleed 
into the varnish, making it semiopaque. 
The same with filler. Since the var- 
nish somewhat alters the color of 
stained and filled wood, be sure 
vou use preliminary tests to establish 
the final color. 

Sealers under varnish are—for the most 
part—less advantageous than a straight var- 
nish system. 

Sometimes an old finish is good enough 


so that vou can rejuvenate it with a top- 


coat of varnish. When you do this, scari- 
fy an old surface if it is glossy—or clean 
it thoroughly with a gloss-cutting cleaner 
such as Wilbond or Liquid Sandpaper. 

Dust is the enemy of varnish. No mat- 
ter how you work, you'll have trouble with 
dust on the wood or in the air settling on 
the varnish. This is the biggest headache 
when you want a final high-gloss coat, 
since dust covers the surface with tiny 
specks, impossible to get rid of without 
sanding—which ruins the gloss. (Tactics 
that finishers use to cut down dust are list- 
ed in an accompanying box.) 

How to make a tack rag. The best way is 
to buy one at a paint store and follow the 
instructions. If you want to make your 
own, dampen a piece of cloth about the 
size of a diaper. Wring it dry. Dampen it 
again with turpentine. Wring it dry. Final- 
ly, dampen it with varnish. Massage the 
wadded cloth until it is uniformly treated 
with varnish, but is not too wet. If it is 
shiny-slippery wet, waft it in the air a 
while until it becomes sticky. As you use 
the rag, it will become dry. Soften it with 
water. 

To use the rag, wad it into a convenient 
size and wipe the wood. Between uses, 
keep it in a screw-top jar. 

Applying varnish. The first coat on bare 
or stained wood should be thinned with one 
part turpentine to four parts varnish. This 
acts as a sealer. It is better than any other 
sealer since it is sure to be compatible with 
following coats. When a sealer happens to 


[Continued on page 176] 
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Hammer handle is fiberglass | 


A line of hammers with solid 
epoxy-resin fiberglass handles 
is offered by True Temper. 
Handles are permanently bond- 
ed to the hammer heads in nail, 
ripper, and ball-peen styles that 
come in various weights. The 
hammers have a nonslip cushion 
grip. Prices: $4.19 to $6.59. 


New type of electric paint remover 


When you want to remove paint, you point 
this new electric remover at a small area until the 
paint is soft enough to scrape off. The remover 
consists of a nichrome heating coil and two cer- 
amic pieces arranged inside an aluminum hous- 
ing in a way to throw off intense heat. It’s made 
by Bridge Products, Inc., 325 Pine St., Philadel- 
phia 19106, and is priced at $22.95. 
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WHAT'S NEW 


New Spearhead cuts 
circles in many materials 


Dimension scales are on the 
top side of a new model Spear- 
head Circle Cutter introduced 
by Zimmerman Packing, Cincin- 
nati, Ohio, making it possible to 
adjust quickly to a precise radi- 
us. You can use the tool to cut 
disks of variable size out of such 
pliable materials as asbestos, 
rubber, canvas, cork, leather, 
felt, cardboard, and paper. With 
a compass in place, it also will 
draw circles of various sizes. 


(F) TRUE TEMPER 


FOLD FHIERGLASLJ MADLE 


Improved 61^" circular Skilsaw in action 


FR 
1/7 


А new model of its 65" portable circular saw 
has been introduced by the Skil Corp. This easy- 
to-handle saw weighs only 94 pounds. А nine- 
amp motor develops over 14 hp. The saw will 
make 90-degree cuts up to 2 3/16" deep and 
45-degree cuts up to 1%”. It has easy-to-set 
depth and bevel controls, and a bindfree lower 
guard. Price of the tool is $35.95. 
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BE SELFISH: 
Build an Easy Chair Jusi 


Spent a lifetime sitting in chairs that don’t fit your 
frame? Do it no more. Whatever length your body and legs are, 
here’s a chair that fits you. You build it that way 


By R. J. DE CRISTOFORO i 


n" a lucky fellow who can buv an easy chair that gives comfort- 
ing support to each tired muscle. Chairs, unlike shoes, aren't made to 
match individual shapes, widths, and lengths. But vou no longer have 
to put up with a chair that doesn't bend in the same places vou do. 
Here's an easy chair that supports vour bodv in all the right places and 
puts you in your most relaxing pose, no matter how long or short vou are. 
Its a chair for vou alone. You can't buv it; vou have to build it. Here's 
how you custom-design it: 

Your personal easy chair must be built to fit the three basic dimen- 
sions of your own body. These are: (A) head to hip, (B) hip to knee, 
(C) knee to foot, as shown in the drawing of the man in the blueprint 
that follows the next page. 

Also, an easy chair built just for vourself should curve the same way 
vour body does when you're in your favorite resting position. If vou're 
not sure what this position is, you can find out bv using a three-piece 
template like the one in the photo below showing a dummy in various 
poses. The three pieces of the template are made to the A, B, and C 
dimensions described above and are joined with hinges, strips of rubber, 
or heavy cloth. Prop up your template in various positions and lie 
down on it. Keep testing positions until you find the one that's most 


Template made to your body size helps 
you find the right contour for your per- 
sonal easy chair. Make the template of 
plywood, hardboard, or heavy cardboard; 
or simply prop yourself up with pillows. 


comfortable. Then measure the angles D 
and E (see blueprint). 

Now you’re ready to start building. You 
can simply transfer your dimensions to the 
blueprint, or if your lengths and bends differ 
greatly from those in the blueprint, you can 
redraw the plans to scale on graph paper. 
Either way, the construction details as 
shown in the blueprint will be the same; 
only the three dimensions (A,B,C) and two 
angles (D,E) change. You'll just have to 
adjust the curvature between the three 
planes to suit yourself. 

You can use any wood you want. A good 
grade of pine was used in the chair shown 
above, but redwood, mahogany, or other 
wood to match vour decor would do as well. 

The sides of the chair are made of 2”- 


ver 


thick stock joined with a X"-thick plywood 
splice plate. Cut the 30-degree angle where 
the bottom and back pieces join, and cut 
the grooves for the splice plate before you 
saw the contour. 

You have a choice between assembling 
the side pieces first and then cutting the 
full contour, or cutting the contours on the 
individual pieces, then assembling. It's 
easier to cut smaller pieces, but you'll prob- 
ably be more accurate if you assemble the 
pieces first, then cut the contours. At any 
rate, tack the pieces for each side together 
and cut them both at once with a saber 
saw, bandsaw, or jigsaw. After cutting, 
sand all edges smooth. 

To make the chair look less bulky, it’s 

Continued 
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PS LIE-FLAT BLUEPRINT 
YOUR OWN EASY CHAIR 


0-02. OUCK __ Lose ci e 
/ 24" WIDE x 14° DOWELS 


An easy chair built to the dimensions shown in the drawings 
here makes an average-size chair. But to build it to fit yourself 
just right, you have to change the dimensions A, B, and C, as 
shown in the drawing of the man at left, to fit your own body 
measurements. The contour angles D and E are determined as 
described in text. The lower side rails with the dimensions A and 
B can be cut from two-by-eight boards. But if you want to build 
the chair with a greater bend at the knees, you'll have to use 
two-by-tens or larger. Cut the backrest out of a two-by-four unless 
you want more curvature. It's easier to make the 30-degree angle _ 
cut where the back joins before you cut the contours іп the boards. 


V/ i" DIA. x 25 V4" DOWEL 


|S" TYPICAL 


————$—— = eS TSS Бан, S A ЫЙ 


E" ia 
at E 


' 4 
| , м 
4 


ч 
| 
E: 
I 
| 
ғ | 
+ z 
" j 
e 4 | 
an | 
| aun 
| 


: ы, - : hc 4 — o fo. y 
— —S —— = = A 1 zi -— | or ‘it A 
=e zs. 5 i А г а. » || 
x= ha л = =. 514 * 
| | Ca м v Pr a 
| m un. ' Е - | 
JU BERG ee d i ; | 
" 4 dels i ] i} | | 
- om r - к= ramum ~ E | Bon "п — » — 
E ] >. <M) e JN Hr | а ‚ at T да! 
à b : A . "i =4 ы 
| i |» м Ч 1 M 137 | 
H i M ri е rR Р 

| B i ы і ë LR iz mRNA = 


EXCEPT WHERE | 


a good idea to round off the outside edges, 
limiting the cuts to those areas indicated 
on the blueprint. You can do this job fast 
on a shaper or a portable router, less easily 
with a rasp and sandpaper. 

Drill the holes for the dowel stretchers, 
remembering that the two extreme ones are 
1” in diameter while the other five are X". 
Drill all the holes €" deep. Chamfer the 
ends of the dowels and assemble both sides 
and all the dowels at one time. Apply glue 
to the dowel ends and the holes, and hold 
the assemblv together with bar clamps. 
Make sure the assembly remains in align- 
ment while the glue sets. 

The arms, arm supports, and rear legs 
are assembled as a unit before being at- 
tached to the sides. Don't predrill the holes 
for the dowels that pass through the arm. 
Instead, make the assembly with glue and 
a couple of finishing nails, then drill down 
through the arm and insert the dowels. Cut 
the dowels just a bit longer than necessary 
and sand them flush after the glue sets. 

Shape the front legs, then clamp them to 


the side frame with carriage bolts. Clamp the legs 
to the side frame to determine the angle of the rab- 
bet cut. Round all edges on both sides of legs. 


Leg-and-arm assembly is surface-mounted. Carriage 
bolts were used to permit disassembly, but heavy 
wood screws (driven from the inside surface of the 
side pieces) and glue may be used instead. 


Front legs are rabbeted at the top and attached to 


the frame to determine the angle and size 
of the rabbet. Clamp the legs together to 
drill the through holes for the 1” dowel 
stretchers. 

Final assembly. I found the best system 
is to attach the front legs first. Then place 
the frame on a level surface and block up 
the back end to the right height. Clamp the 
leg assemblies lightly in place and fidoodle 
with them until they are correctly aligned. 
Then drill for the bolts and the arm screws. 

Finish the wood parts, applving penetrat- 
ing resin, varnish, shellac—whatever your 
preference—before you add the ducking. 
Next, put on the pad and plop down for an 
enjoyable rest. 

A standard 6' lounge pad will fit in most 
cases. If your easv chair is a bit longer than 
6' you can possiblv get by just by adding 
a pillow to the top end of the pad. Another 
possibility: Use a combination of smaller 
pads to make up the right length. But if 
you have a reallv oddball-size chair, you'll 
have to buy a slab of foam rubber the right 
length and put a cover on it. Hi: 


Bolt ends are covered with rubber bumpers to avoid 
snagging the pad. Or they can be cut off and filed 
smooth. Additional screws driven in from the inside 
of the frame will reinforce the splice joint. 


Ducking is put on after the wood is finished. It need 
not be pulled drum-tight. If the dimensions of your 
easy chair vary from those in the blueprint, you'll 


have to measure the length you need. 
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By MAC L. OLDS 


T... modern materials are com- 
bined to make this whatnot shelf. The 
slim legs are inexpensive steel channel of 
the kind used industrially to set glass in 
large windows. The shelves are 5" walnut 
plywood. The channel is sold by building- 
material dealers for around 20 cents a foot. 

Hacksaw four legs to length and file off 
any burrs and sharp corners. Strip off the 
black prime coat with paint remover. Drill 
screw holes. Lacquer the legs any color. 


fi t 


Cut the shelves to size and bevel the 
edges for a flush contact against the legs. 
Use wood tape to edge the shelves. 

To simplify assembly, drill pilot holes in 
the edges of the shelves. Prop the shelves 
vertically and attach the channel in a hori- 
zontal position. Use 14" roundhead wood 
screws. Then stand the unit up and make 
sure the shelves are level before tightening 
the screws. 

Angle braces under the second shelf will 
add stability. Bolt them to the rear legs 
and use short wood screws to fasten them 


to the shelf. 
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Emergency Generators 


in a blackout—today’s generators will; 


They’re not only a boon 


M... people think of home 
generators in terms of emergency equip- 
ment. And a home generator is a real 
blessing in the event of a power blackout, 
ice storm, hurricane, lightning strike—es- 
pecially if you have an electric well pump, 
automatic heat, and a food freezer. 

But many of today's generators need 
not be confined to just emergency use. 
Some are light and compact, and give you 
portable power to run power tools wher- 
ever the job is. Others run off a car or 
garden tractor. You can take them to the 
work—build fences, cut firewood, trim trees, 
and still hook them up to your house cir- 


cuit in the event of a power blackout. The 
really big plants, of course, aren't port- 
able, but they are more compact and de- 
pendable than they were as little as a few 
vears ago. 

Whichever kind you might want, port- 
able, or nonportable, home generators are 
available at realistic prices. How realistic? 
If you already have the power to drive one 
in the form of a garden tractor it can be as 
low as $150 for 2,000 watts, or under $200 
for 4,000 watts. Lacking a tractor, a com- 
plete motor-generator set, ready to go, will 
run between $250 and $500. If youre 


thinking of buving, a few guidelines should 


power your tools anywhere, anytime 


= i 
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generator gives all the juice you 


be kept in mind when you look them over: 

€ For emergency use, figure the power 
needs of your really important home elec- 
trical equipment and add up the total 
wattage. If total needs exceed the size 
generator your pocketbook can live with, 
think in terms of running different items at 
different times. 

€ Install a transfer switch to tie the gen- 
erator into the house circuit and cut you 
off the high line. Without the switch vou 
could lose power to other houses, electro- 
cute linemen, and ruin your generator when 
the power comes back on. 

ө Dont expect automatic emergency 
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Run your power tools far from an 
electrical outlet--a portable home 


need. The unit shown in the photos 
puts out 1,750 watts with enough 
surge capacity to handle motor. 
starting loads. Also available: dual- 
voltage units that will give you 230 
as well as 115 volts. 


for Everyday Use ....«« 


starting and load pickup at low prices. 
Such equipment jumps into the thousand- 
dollar class. 

ө Dont expect to run an electric water 
heater and clothes dryer, or more than one 
burner on an electric stove. Resistance 
heating pulls heavy wattage and exceeds 
the output of most home units. 

ө Dont expect to leave a generator un- 
operated for months on end and then have 
it start instantly in an emergency. Oc- 


casional running is necessary to protect 


against gumming and corrosion. 
Most modern generators are actuallv al- 
ternators, since what you're after (in most 
Continued 
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places) is 60-cycle alternating current at 
115/230 volts just as they make it down at 
the powerhouse. 

Modern alternators are marvels of simpli- 
fied efficiency and use features unheard of 


a few years ago. Solid-state diodes, for 
example, have replaced mechanically driven 
exciters with brushes and commutators and 
tricky mechanical voltage regulators. In 
addition, modern light metals and new- 
tvpe insulation make the home unit port- 
able and easy to store. 

What about frequency? Commercial 
power frequency is so precise that you can 
use it to run electric clocks. But most 
motors and appliances will run on frequen- 
cies within plus or minus five percent, or 
about three cycles either side of 60. A 
heavy well-pump motor might pull an 
emergency generator down to 57 or 58 
cycles per second. Or, lightly loaded, the 
generator might feed 62- or 63-cycle power 
to light bulbs. 

Frequency is a direct function of engine 
speed. The engine driving the generator 
must have a governor to open the throttle 
very quickly and just the right amount 
when the load hits the line, and to back off 
very quickly when part of the load cuts off. 
Most small engine governors do a fair job 
of this. So forget anvthing vou may have 
heard about complications of an electrical 
nature. Manufacturers have licked them. 

The really important thing is a knowl- 
edgeable approach to just how big a gen- 
erating job you want to do. Few families 
can afford a unit large enough to power a 
whole home or have space for either it or 
its fuel supply. The usual practice is to 
figure out a list of the electrical devices you 
really need and plan to get along without 
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Camping is more fun when 
you have a portable gen- 
erator to run a TV or ra- 
dio and give you night 
lighting. A little 300- or 
400-watter is all you need. 


the others until commercial power comes 
back. 

Its practical to alternate loads rather 
than run evervthing at once. Thus, if ice 
took out the power line on a cold winter 
night, vou might want to switch on the 
oil burner everv 30 minutes to keep the 
house comfortable. If vou have a well 
pump, youd probably cut it on only as 
needed to provide drinking water and flush 
the toilets occasionally. The refrigerator 
and freezer youd leave on the line. The 
electric water heater you'd cut off for the 
duration and conserve the warm water in 
the tank. Verv likely, a small electric frv 
pan would be adequate for cooking. Mean- 
while, voud be able to run enough lights 
for safetv and be able to listen to radio or 
TV weather reports. 

Typically, a generator of 2,500 watts 
would just get bv with this loading. Better, 
get at least 3,500 watts, and if you have a 
husky well pump of % or one hp., 5,000 
watts is not at all too big. The table shows 
some average loads, although it's better to 
actually read the ratings off the appliances. 
If only amps and volts are given, multiply 
amps times volts to get watts. 

The starting-surge problem. With mo- 
tors, the big thing is not their running 
load but their starting-surge requirements. 
As a rule of thumb, figure three times the 
running amps for starting. Some motors 
of the split-phase type, however, take over 
four times their running current when start- 
ing. Universal motors like those common- 
ly used on hand power tools take onlv a 
modest starting surge. Motor-starting abil- 
ity is an important feature of an alternator. 
This is why it is good practice to turn on 
only one motor at a time and let it come 


Emergency 12-volt power 
for starting your car or 
boat is a feature of the 
new 38-pound Honda gen- 
erator. It also puts out 
300 watts, 115-volt AC. 


to speed before adding another. Start big 
motors first, then smaller ones. Typical 
motor requirements (in watts) are listed 
> in the table. 

The next thing to consider is fuel for the 
engine. Most domestic generators (espe- 
cially portable models) run on ordinary 
gasoline. This is good: 

€ Gasoline is cheap and readily available. 

€ Fresh gasoline starts readily (impor- 
tant for hand starting). 

€ Surplus or stale fuel can be used up in 
a car. 

On the bad side: 

€ Gasoline stores badly. When left in 
tank or carburetor, it gums. 

} @ At remote locations you may find your 
fuel supply stolen. 

€ Gasoline is a hazard handled inside. 

€ In an emergency, the service-station 
pumps may be dead. 

More and more users today are running 
home generators on bottled propane, com- 
monly called LPG (liquified petroleum gas). 
LPG is good because: 

@ It stores without deterioration. 

€ It does not clog and gum carburetors. 

© It is sold and handled in pressure ves- 
sels not easily stolen or mishandled. 

On the other hand: 

e LPG is not always easy to buy, and 
requires tank fittings to match your engine. 

@ LPG is harder to start by hand. 


Average Appliance [оаа 


€ Fewer mechanics understand servicing 
of LPG gas regulators and carburetors. 

The ideal fuel if you plan to run your 
generator day and night for days on end at 
a mountain camp would be diesel oil, but 
diesel engines cost much more initially, 
are somewhat tougher to start, and are 
not generally offered on the small domestic 
engines. If youre ready for a diesel gen- 
erator plant, youre probably beyond the 
scope of the advice in this article. 

Engine starting. With the smaller units, 
hand-starting is the rule. For most men, 
long accustomed to hand-starting outboards, 
lawn mowers, and garden tractors, the re- 
coil, rope, or hand-crank starter may not 
seem formidable. But don't forget, your 
wife may need to start the generator under 
the worst kind of conditions when you're 
away and not able to reach home. So, per- 
haps, the extra cost of a battery and starter, 
plus charger, may not seem too bad. 

As an example, my five-KW set has a 
four-cylinder engine that almost always 
starts on a few pulls of the crank. My wife, 
however, simply cannot snap the engine 
over fast enough to start it. And there have 
been times when the gasoline was a bit 
stale and I was about pooped before the 
engine finally kicked off. If you're thinking 
of 3,500 to 5,000 watts, a battery starter is 
worth considering. 

To some extent, the location of your 

Continued 


Typical Motor Load 5 


Load Watts А Approximate Starting Watts Required 
pprox. |— 

Refrigerator 400 Running | Universal | Induction | Capacitor 
Freezer 400 to 600 HP Watts | Motors Motors Motors | 
AC нш gyn 2,000 1/6 275 400 600 850 1,200 
Electric Skillet ‚ 1,500 1/4 400 500 850 1,050 1,700 
Coffee Maker 1,000 1/3 450 600 975 1,350 1,950 
Electric Range 3,000 to 10,000 1/2 600 750 1,300 1,800 2,600 
2i кып | 2 3/4 850 1,000 1,900 2,600 

Rad ^ 4015360 1 1,000 1,250 2,300 3,000 

Television 200 to 600 11/2 1,600 3,200 4,200 

Dish Washer 300 2 2,000 3,900 5,100 


Transfer switch like the one shown in the drawing 
above lets you hook a home generator into the house 
circuits. It's a must. It keeps the generator from 
feeding current back into the power line, and pro- 
tects the generator when the power comes back on. 
A generator that you can mount on your garden trac- 
tor, as in the photo at top, gives you 4,000 watts. It 
costs less than $200 because you own the motor. 


Your car, truck, or garden tractor becomes an emer- 
gency generator with a mobile power source run by 
the fan belt of the motor. Big advantage: It's al- 
ways present and ready. Diversified Marketing of 
Tulsa, Okla., sells the unit shown for less than $70. 
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plant is tied in with starting. From the 
standpoint of exhaust and cooling, outdoors 
might be fine, but in a storm or cold 
weather, starting is a miserable chore. A 
better place is a warm garage with an out- 
side exhaust to a muffler. Next choice is the 
basement, again with an outside exhaust. 
Obviously, a lot of common sense and care 
are in order when handling gasoline inside. 
Don’t even consider running a generator in 
a small, closed utility or off-basement room. 
All engines produce heat and must have a 
free flow of cooling air. 

Probably the best arrangement with a 
portable-size unit or a tractor-mounted job 
is simply a heavy cord long enough to run 
to the transfer switch in the garage. The 
generator can then be kept inside and 
moved outside the garage when in use. 

What can you get? A wide range of 
generators on the market will take care of 
almost anvones needs. The ready-to-run, 
portable engine-generator packages are the 
most popular and generator builders are 
now rating the garden-lawn tractor adap- 
tation as one of the greatest areas of 
potential sales. It may prove to be. The 
cost is low. The engines have both the 
needed power and the essential governor; 
and the hookup is quick and easy. 

By the textbook, 1,000 watts (one KW) 
equals 1.34 hp., but from a practical stand- 
point, especially in small sizes, various effi- 
ciency losses make it necessary to provide 
about two hp. per KW. Thus, а 10-hp. 
garden-tractor engine is fine for a four- or 
five-KW alternator. 

The car-mounted generator is another 
inexpensive approach. Here, the generator 
is permanently mounted under the hood 
and driven just like the regular batterv- 
charging alternator except for an electric 
clutch. A simple switch and hand throttle 
on the dash allow setting the throttle at 
the right idle speed for 60 cvcles, usually 
about 1,200 r.p.m. During an emergency, 
a cord from the car to a transfer switch in 
the garage mav be plugged in in a matter 
of seconds. Remember, too: This is a 
power-anywhere rig and can't be beat for 
'amping or remote power-tool use. 

For the farm, where substantial amounts 
of power can protect against big losses, a 
generator powered by a tractor take-off is a 
ready solution. Either belt or shaft drive is 


available. Units may run from 6,500 to 
20,000 or more watts. [5] 
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By ROBERT P. STEVENSON 


You can build almost anything from pipe or tubing—even a dog 


The pipe "dog" you see here was put 
together just for fun. It's an example 
of the many, many structures you can 
assemble from water pipe and alumi- 

“К Г num tubing, using fittings made by 
E . v4 E — Adjusto Magic Fitting Co., Pittsburgh. 
| ж - ч ub You choose from just a handful of stock 
parts. Yet they go together in so many 
different combinations that you'll hard- 
ly ever be stumped, whatever joint you 
may dream up. The fittings are de- 
signed for four sizes of pipe—”, A", 1", 
and 1A"; three sizes of aluminum tub- 
ing, with outside diameters of X", 1”, 
and 14”. Some parts can be used with 
either pipe or tubing—two connectors, 
a flange or mounting plate, three 
threaded studs, and a hexagon nut that 
screws over the studs to hold parts to- 
gether. Three types of adapters are 
available to make the connections— 
friction-fit adapters that you drive into 
the ends of the four sizes of water pipe; 
adapters with spring clips that dig into 
and grip the inside of the three sizes of 
tubing; and female pipe-thread adapt- 
ers for the three smaller sizes of pipe. 
If desired, the drive-fit adapters can be pinned by drilling through the pipe, 
but friction provides a secure joint in all except heavy-duty situations or where 
the assembly is subject to vibrations. 

For a description of the parts, and information about where you can get 
them, write to Adjusto Magic Fitting Co., 1435 Spring Garden Ave., Pitts- 
burgh, Pa. 15212, asking for catalogue 766. The company also will send you 
project sheets showing how to build such things as a patio cover, carport, 
projector table or service cart, and game-room table. 


How to use the punch-outs from perforated hardboard 


The punch-outs that result from stamping out the holes in perforated 
hardboard might seem as useless as holes in doughnuts. But not always. 
A chap I know hauls them home by the barrelful from the factory where 
he works. His wife, recognizing good organic material when she sees it, 
mulches her roses and cabbages with the stuff. 


Post this Santa Claus note on your home bulletin board 


Hardware stores are loaded with sound and useful suggestions these days 
about what to get the man of the house for Christmas. All major tool makers 
make a practice of presenting choice tools and kits in holiday wrappings. 
So how can anyone go wrong? 
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In December he marks his 80th 
birthday, his 50th anniversary in 
industry, and the 35th year of 
the popular little power tool 


P... at your fingertips—that was the 
big idea behind a little tool with great ex- 
pectations. They all came true, and more. 
When Albert J. Dremel invented the Moto- 
Tool in the Thirties, not even he dreamed 
of all it would eventually be doing. 

Its busy little spindle (running at 27,- 
000 r.p.m.) may have tackled more varied 
tasks in more different fields of human 
endeavor than any other tool. 

To the hobbyist, its a hand grinder, a 
high-speed drill, router, carving tool, mid- 
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Popular Science Salutes 
Albert J. Dremel 


The Man Behind. 


get drum sander, saw, and polishing head. 
Sportsmen use it to sharpen fish hooks, 
knives, and arrowheads; dentists to tool 
bridgework; chiropodists to smooth corns; 
gunmakers to carve custom stocks. 


This pocket-size powerhouse buzzes in > 


factories, too, deburring light work, grind- 
ing flash off delicate castings, engraving 
identification marks, and touching up dies. 


‘It turns up in such far-apart trades as 


locksmithing and piano repair. As a matter 
of proud record, thousands of Moto-Tools 
worked in the Army, the Navy, and defense 
industries in World War II. The tool also 
played a part in the laboratory work that 
went into making the first A-bomb. 

What sort of man thought it up? Dremel 
came to this country from his native Austria 
as a youth in 1906. He worked as a file- 
maker, lathe hand, and toolmaker in Mil- 


Continued 


the Moto-Tool 


Slot-car fans can add detail to car grilles and Moto-Tool. Spinning at 27,000 r.p.m., tiny burrs 
bodies, or alter any unwanted detail. with Dremel and abrasive wheels work swiftly and precisely. 


waukee, moonlighted by playing the violin 
in German beer halls on weekends. 

Dissatisfied with his prospects, he took 
International Correspondence Schools cours- 
es in English, mechanical drawing, and 
engineering. 

His home-study education soon began to 
pay off. At 25, he landed a job with the 
J. I. Case Co. as a designer. Later, he 
became chief engineer for the Maytag Co., 
where he designed a quick-release safety 
wringer that sold in the millions. 

A self-propelled mower. Noticing a park 
employee pushing a lawn mower, Dremel 
wondered whether a self-propelled one 
would sell. Drawings-in hand, he went to 
К. Е. Jacobsen, owner of a toolmaking 
firm. In 90 days, two sample mowers were 
finished, every part—including the engines 
—designed by Dremel. Today the Jacobsen 
Mfg. Co. is a leader in the field of power 
lawn mowers. 

Eager to start manufacturing something 
himself, Dremel invented an egg counter 
that kept track of every egg a hen laid 
and so showed up the slackers. It was too 
costly and complicated to market. He de- 
signed a successful line of clippers, vibra- 
tors, and massage machines for another 
manufacturer. 

An electric razor-blade sharpener, in- 
vented in 1931, gave birth to the Dremel 
Mfg. Co. Several thousand were sold. Then 
blade makers, pinched by the depression, 
cut blade prices in half, making it no longer 
worthwhile to sharpen them. 

At last: the Moto-Tool. Dremel bounced 
back with an idea that was to eclipse all 
his others-a powerful little hand-held ma- 
chine that could drive drills, abrasive wheels, 
router bits, and other small rotary tools. 
Mail-order ads in PopuLAR SCIENCE helped 
the Moto-Tool win its market. It is still 
the company's number-one product. 

But the plant also makes another of 
Dremel's inventions, the Moto-Saw, as well 
as a table-top power shop, shoe polishers, 
and an electric engraver. 

About 20 years ago Dremel found one 
hobby he couldn't hitch to а motor—oil 
painting; 13 of his pictures adorn the walls 
of the Dremel plant built just after World 
War II. Thev will soon be moved to à new 
plant, twice the size, in an industrial park 
in Racine, Wis., a structure that will be 
ready next April—a fitting monument to a 
career inventor. 
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A few of the many shop jobs 
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Carving. Intricate handwork is done with the speed 
of a power tool. Here small carving burrs shape 
the fine feather detail in a walnut federal eagle. 


Molding. Delicate molded edges and miniature 
moldings can be formed with the tool in the drill- 
press stand and tiny carving burrs in the chuck. 


Sanding, Intricate work is smoothed with tiny sand- 
ing drums, the tool hand-held or in the stand be- 
low, which is fine for buffing and other jobs. 
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Wood turning. Hitched to a lathe, the tool turns 
wood smoothly (rough part was turned with ordinary 
tools). With lathe still, Moto-Tool can do fluting. 


E 
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Machining. Fixed on the cross slide of a lathe, 
Moto-Tool does such tool-post grinding as trueing a 
lathe center. With high-speed steel bits, it can 


Drilling. In this drill-press stand, the tool does 
accurate drilling, routing, and other work. A knob 
raises or lowers the table for sensitive control. 


Ж кышы 


you can handle with the versatile Dremel Moto-Tool 


Sharpening. Small taps are sharpened by grinding 
the cutting side of flutes. Almost anything hav- 
ing an edge can be sharpened with the right wheel. 


mill flats, slots, channels, squares, and hexes on 
work indexed in the lathe; drill precisely indexed 
holes; undercut motor and starter commutators. 


Spot-polishing. A beautiful finish is put on metal 
by an abrasive polishing point. The work is guided 
along a fence clamped to the drill-press table. 


WHAT'S NEW 


FOR THE HOME 


Aluminum columns a new 
do-it-yourself item 


Lightweight tubular alumi- 
num construction makes it easy 
for one man to install these arch- 
itectural columns. They come 
with a variety of decorative 
capitals, are factory-primed, and 
àn be used as structural sup- 
port or strictly for looks. New 
from the Pacific Column Co., 
Alameda, Calif., thev are at pres- 
ent available only in California, 
Nevada, Arizona, and Hawaii. 


Emm 


Teflon-coated snow shovel is easier to use 
Snow won't stick to the blade of this new 
shovel—it’s coated with DuPont Teflon. This 


makes shoveling easier and eliminates blade 
damage by banging to dislodge sticky snow. The 
shovel, made by Bissell, is sold in hardware, gro- 
cery, and discount stores for around $6. 


HETE 


Large ceiling tiles cut installation time 

Acoustical ceiling tiles four times as large as 
conventional tiles can cut installation time up to 
75 percent. The 24"-by-24" tiles go up with half 
the normal number of furring strips if you staple 
them, or half as many dabs of adhesive if you 
paste them. They're made from polystyrene by 
the U.S. Mineral Products Corp., Stanhope, N.J., 
under the name Super Tile-L ite. 
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Unbreakable vacuum bottle is 
made of stainless steel 


This new vacuum bottle is 
made of stainless steel, inside 
and out. It comes in a brushed 
finish with a choice of steel or 
plastic cup, and in pint or quart 
sizes. Features include а поп- 


drip lip and a screw-down stop- 
per. Made by Thermos, the pint- 
size bottle sells for $15.95, the 
quart for $17.95. 
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New wall paneling is made of fiberglass 
Wall panels of fiberglass are being tested by 
Owens-Corning Fiberglas Corp. The 4'-by-8' 
panels combine thermal and acoustical insula- 
tion with a washable vinyl surface that has the 
appearance and texture of wood. Since the ma- 
terial is dimensionally stable, the panels are well 
suited for use over masonry walls. They can be 
installed with adhesive or wood framing. 
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Spool makes a gauge 
to aid in drilling holes 


Àn empty spool fitted with a 
setscrew makes an inexpensive, 
adjustable depth gauge to help 
you drill holes exactly to a de- 
sired depth. Drill the holes for 
the setscrew in the side grain 
rather than in the edge grain of 
the spool to reduce the chance 
of splitting the wood. 

Henry Е. BEZLAJ 
Long Beach, Calif. 


SHORT CUTS AND TIPS 


FROM PS READERS 


Lightweight shield keeps 
brush and ground clean 


When youre painting close to 
the ground outside, use a shield 
to keep your brush or roller 
clean and to prevent paint 
smears. You can make one out of 
aluminum or other sheet metal 
with a handle centered in the 
back. I find that 2’ long and 4” 
wide makes a good size for the 
shield. Screw a piece of alumi- 
ee Ss num molding to the rear edge 
Peces нише ne to stiffen the shield. 

Б CHARLES Harpy 
Whittier, Calif. 
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Car jack helps fix leaning garage in 30 minutes 


My garage doors were out of line and hard to open and close 
because the side walls were sagging. I corrected this by straight- 
ening the building with a car jack. I cut a two-by-four a foot 
shorter than the short diagonal of the parallelogram-shaped door 
opening, and tied the jack to it (base plate removed ). I pumped 
the jack until the walls were vertical and added diagonal corner 
braces to keep them in place. 

C. С. FAunioN, El Reno, Okla. 
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Clutter of equipment hap- 
hazardly lined up along 
side of garage before con- 
version (above) made it 
hard to drive car in and 
out. Now the gear is neat- 
ly organized and stored on 
hooks and spring clips 
in perforated hardboard 
(right). Front edges of 
benches are at fender level, 
visible from driver's seat. 


HOME IMPROVEMENT 


By HERBERT R. PFISTER 


Who vou have trouble carrying heavy lum- 

ber and panels of plvwood through the 
house into a basement shop? Do vou track 
sawdust into the living room when vou 
come upstairs? Mavbe vou need a “pre- 
shop” in the garage. 

The idea makes a lot of sense. With 
this second shop, you can have materials 
delivered to the garage. You do the heavy 
sawing and machine sanding there, then 
carry the stuff to your main shop in man- 
ageable pieces. Dust from sawing and 
sanding never gets into the house. 

I built my garage shop around a table 
saw set between two benches, each one 2’ 
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wide and 5’ long. Placed along the side 
of the garage, the benches don’t crowd my 
car. When I back out the car, there's 
plentv of room to work. 

The benches are the same height as the 
saw table. This gives me outboard support 
when I cut long boards. Like most garage 
floors, mine sloped down toward the door 
for drainage. So I had to cut the legs the 
right length to keep the benches level. 
The easiest way to determine leg length is 
to snap a level line along the wall at saw- 
top height. Then hold the legs in position 
by the line and mark their length minus 
the thickness of the bench top. Shims 
under the legs compensate for errors in 
judgment. 


Continued 
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the garage and you needn't carry bulky lumber to the basement 


Long boards can be cut and handled with ease since flanking bench tops are flush with 
the top of the saw table. Setup would work just as well built around a radial-arm saw. 
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vem | After assembling identical 
= frames for the two benches, 
screw the tops to the rails. 
Two two-by-twelves edge to 
edge make a sturdy top, but 
they tend to warp in wet 
weather. I have found that 
two layers of %” particle 
board screwed together and 
faced with 4" tempered hard- 
board make a smooth, tough 
top that won't warp. When 
the hardboard becomes 
scratched and gouged, vou 
ап replace it. Screw a 10"- 
wide length of X" plywood 
to the back of each bench to 
keep tools from falling be- 
hind them. 

To store my shop and gar-  * 
den tools conveniently, I 
nailed several sheets of per- 
forated hardboard to the 
studs above the benches. A 
scrap box on casters keeps 
small pieces of lumber or- 
ganized and available. It fits 
under one bench. 

Two 20"-by-24" frames of 
two-by-fours screwed to the 
_ e E CCo : EM ceiling joists make an out-of- 
Need more elbow room or clearance at the rear of saw for ripping? the-wav storage rack for 
Simply roll out the saw on retractable casters fastened to the stand. long pieces of lumber. . Es j 
The casters also make for easy sweeping behind and under the saw. 


im 


Double benches provide support and plenty of work area 


T P" 


EE. 
Жок 


aes Е 


Tapered legs instead of straight two-by-sixes add to the appearance Bench frame is fastened together ° 
of the benches, They are easy to cut on a jig like this, made by screw- with 3” screws. Legs are secured. 
ing one-by-one pine cleats diagonally on a strip of plywood. with 4” carriage bolts drawn tight. 
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Moss keeps a meticulously neat shop, insists on fine, 
well-made tools, and takes pride in maintaining his 


7” ` 


tools in top condition. Paying careful attention to 


detail, ne feels, is the secret of a perfect job. 


My Favorite Shop Projects 


By STIRLING MOSS As TOLD To MICHAEL NEWMARCH 


The famous racing driver is a skilled home craftsman, too 


A. a veteran of the Grand Prix 
track I'm well known, but as a do-it-vour- 
self craftsman mv only trophies are the 
projects Гуе built myself. A racing driver's 
career is necessarily short, limited to the 
vears of early manhood, and too few lead- 
ers survive. But the pleasure of making 
things with your hands lasts a lifetime. 

І started early. My first inspiration came 
at the age of six when mv father, a dentist, 
used his manipulative skill to build me a 
home-made miniature suit of armor. It 


was perfect in every detail. You can imag- 
ine what it meant to a bov of that age. 
It was a staggering gift, made all the more 


important because my father had fabri- 


cated it piece bv piece and assembled it in 
his spare time. 

It opened mv eves to what could be 
done with tools. And I soon began ac- 
quiring my first tools and gaining mv first 
experience at making things mvself. The 
first tool that I owned was a fret saw and 

Continued 
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I began making jigsaw puzzles and things 
of that nature. At school I took carpentry 
and handicrafts as extra subjects. 

Not evervthing I made was finished to 
perfection. Once I built a canoe, only to 
have it collapse a few moments after 


launching. The only portion of me that 
was not dampened was my enthusiasm for 
converting original ideas and designs into 
reality. 

Today, I use both hand and power tools. 
I dont use power tools because they do a 
better job, but because they are so much 
quicker. 


With the right power tools, I can 


Dining. table. features. 15. thick. er ANTEA. 
glass, 4'x6' in “size, with: textured: ‘surface’ апа — 


roughed-up edges. A tapering,. leathier-topped. base 


| Was built of plywood, as shown in the drawing above.  - 
- This "podium," as Moss calls: it; is weighted with _ 
©» чык to т extra pey to the ev e uu 


make a whole drawer in a few minutes. 
By hand, especially if I use tongue-and- 
groove joints, it could take hours. 

For much of my work I use a Coronet 
Major (facing page), which is a combina- 
tion saw, lathe, planer, and other devices. 
I insist that my tools be well made, and I 
keep up-to-date on what's new. And Im 
full of information and specifications on 
construction materials—like tvpes of fittings 
that are made only in Britain or tvpes of 
concealed hinges that are made only in 
America. Knowing these details is essential 
to working up original designs. 


Personal dressing. room was designed and built by 
Moss. it includes a double tier of jacket hangers, < 


and slide-out, glass-front shirt drawers. One unique i 
feature: à special pull-out trousér drawer. Itsa 2 


bottomless drawer using dowels for racks. The plans . 
below show how you can build one for yourself. . 


Combination power tool 
used by Moss in his home 
workshop, called Coronet 
Major, is made by Coronet 
Tool Co. of Derby, En- 
gland, and comes with a 
range of accessories for 
turning, planing, sawing, 
and other woodworking 
jobs. Much of his Nassau 
house was built with this 
versatile English tool. 


Like most do-it-yourself enthusiasts, my 
main outlet for my hobby is making things 
for around the house. Actually, I have 
three homes—one in Nassau, one in London, 
and a country hideaway. 

In two of the homes, I did much of the 
building as well as the designing. In the 
London house, which has been described 
as the most mechanized house in Britain, 
I just did the designing. But I put push- 
button controls on just about everything. 

But perhaps what I’m most proud of is 
that, despite the complexity of some of the 
design features, it’s impossible to find an 
exposed screw or hinge anywhere in the 
house. Concealed hinges are used so doors 
blend into the matching woodwork. 

On my secretary's desk, for instance, I 
found just the right spring hinge. When 
the cabinet is closed, it appears to be a 
plain wood panel, flush on all sides. But 
when the secretarv gives the panel a light 
tap, the door swings silently open. 

For my Nassau house, I built all the 
furniture—much of it built-in—to my own 
designs. Two of my favorite projects are 
shown on the opposite page. 

The glass-topped table was made from a 
4’-by-6’ sheet of rough-cast glass brought 
from England. It was 1" thick with uneven, 
nibbled edges. For a support, I built a 
tapering podium, or base, out of braced 
plywood, glued, and weighted at the base 
with bricks. 

The dressing room I designed and built 


Racks 


features a pull-out trouser drawer. 
slide easily into view at a light touch and 
return silently to concealment. Shirt trays 
with glass fronts put each shirt in easy 
view. The trays move in and out on glides. 

Right now most of my projects involve 
remodeling and fixing up an old country 


cottage. My wife, American-born Elaine 
Barbarino of New York, and I call it our 
"hideaway." Besides providing escape from 
the pressures of a highly publicized life, 
its a retreat where my mechanics can 
work undisturbed on fuel-injector compo- 
nents and other auto-engineering projects. 

Part of our redoing includes putting in 
cupboards throughout the house, virtually 
making a kitchen from scratch, putting in 
pantry floors, building a workshop and a 
dressing area. 

I take pride in conceiving original ideas— 
they may be novel, but they must be 
practical. And I always pay meticulous 
attention to every detail. 5) 


Stirling Moss, the famous :# 
racing driver known for his MS 
great track performances „Ж 
over 15 years, holds his 

trophy aloft after winning 
a Gold Cup Race at Eng- ' 
land's Oulton Park for the 

second successive year. Е 
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Gus Keeps a Two-Car 
Family Rolling гам 


Haskins was пої а man who would stand for 
any nonsense—from his wife or his cars. 
But this time he was riding for a fall 


By MARTIN BUNN 
ILLUSTRATION BY RAY QUIGLEY 


1] ' 
М... I've seen the last of him for 
a while,” muttered Stan as he closed the big 
shop door of the Model Garage behind a car. 
“A prize fusspot. Came back three times 
for adjustments he didn’t need.” 

“On a below-zero day like this,” said Gus 
Wilson, “maybe he kept coming in just to 
get warm." 

“It sure is cold,” agreed Stan, looking 
out of one of the doors glass panes at the 
snow-packed street. "Hey, we're getting the 
carriage trade!" 

He raised the big door again, admitting a 
sleek '66 Cadillac. It moved into the slot 
Gus indicated, and the driver, a stranger 
to Gus, got out. He stood well over six feet 
tall, his height accentuated bv a high-riding 
fur hat. Icy blue eves in a long, bonv face 
stared at Gus. 

"Im Peter Haskins, of Computer Indus- 
tries. Youre Gus Wilson?" 

Gus nodded. 

"Been having mv car serviced bv voung 
Polcheck, who has that garage near the 
plant, Haskins went on. "But he's come 
up against something he cant spot, and 
recommended you. It’s wheel tramp, or 
imbalance, so bad it almost throws the 
car off the road. It’s intermittent—onlv 
shows up when I leave the plant." 

"Not when vou drive there mornings?" 

"Never has. But at lunchtime vesterdav 
I used the car, and there it was. So I left it 
with Polcheck. When I went back he said 
he'd found nothing wrong but a bit of brake 
chatter. Now its back—jounced me all over 
the road as I was driving here." 
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“Well check it,” Gus assured him, “soon 
as we deliver two cars promised for noon.” 

“All right, ГЇЇ leave the car. It happens I 
left the plant early to go somewhere with 
my wife. She’s meeting me here,” Haskins 
consulted a wristwatch, “in exactly three 
minutes.” 

A guffaw from Stan made Haskins look 
at him sharply. Gus's helper managed to 
transform it into a cough. 

"You might fix that brake chatter if you 
can, added Haskins. "But the main thing 
is to get rid of that wheel tramp." 

"Phone us later," suggested Gus. "Maybe 
we can have the car for you tonight." 


Exactly three minutes later, a woman en- 
tered the shop. Almost as tall as Haskins, 


On the left wheel, Gus found what he had expected. He rolled | 
out, in his hand a chunk of snow weighing at least two pounds. 


she marched straight toward the men, heels 
clicking on the concrete floor, and blue 
eves furious. 

"I ran out of gas," she said in a flint- 
edged voice, "because the fuel gauge does 
not—and I repeat not—work." 

"Youre mistaken, Gerda," said her hus- 
band. "When I used the Volvo to get ciga- 
rettes last night I took special note of the 
gauge. It works, but vou needed gas." 

"It doesn't work, and the car's stalled a 
block from here. You take care of it." 

"Stan, get a can of gas," said Gus. 

Stan brought it to Haskins, who took it 
and walked out with his angrv wife. 

"Migosh," said Stan in awed tones when 
thev were gone. "She really did get here in 
three minutes. And walking vet!” 


Shortlv afterwards a horn sounded at the 
gas pumps. It was Haskins, at the wheel 
of a Volvo fastback. Gus started gas run- 
ning into the tank. The tall man watched 
the dash instruments in silence. 

Gus removed the hose from the filled 
tank and wiped the windshield. At Has- 
kin's request, he opened the rear door and 
took out the jerrv can, catching a glimpse of 
the fuel gauge. It read "full." 


It was afternoon before Gus turned his 
attention. to the Cadillac, surrounded bv 
puddles where snow had melted off it. He 
drove out, alert for the vibration Haskins 
had described. There wasn’t a trace of it. 

On a clear road, Gus increased speed. 

Continued 
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The ride was dream-smooth even at 65. 
He applied the brakes to pull over for a 
turn. 

Immediately the car shuddered, the brake 
pedal pulsating under his foot. Vibration 
shook the car at 60, at 55, at 50. Below 
that the chatter ceased. 

Instead of stopping, Gus speeded up. 
With a clear road behind, he again put 
the brakes on at 60. Shudders shook the 
big car until speed once more dropped be- 
low 50, the pedal throbbing like a live 
thing. Gus turned and drove back to the 
shop. 

There, he jacked up the front end. Both 
front wheels had bal- 
ancing weights on 
them. He rolled his 
wheel balancer into 
position, fitted the 
gauge unit to one 
wheel, and let the ma- 
chine spin it at high 
speed. Balance was 
good. He shifted the 
machine to the other 


wheel and got the 
same result. 
Marking both 


wheels so they could 
be replaced exactly as 
before, Gus removed 
and set them aside. Then he pulled off the 
right brake drum. Its surface was clean 
and unmarred, the brake lining  hard- 
ly worn. He removed the left drum. Its 
lining was discolored at the middle of each 
shoe. At two diametrically opposite places, 
the drum surface showed a bluish tinge. 
Gus got up, checked the part number, and 
sent Stan for a new drum. 

While waiting for it, he put the right 
wheel back as marked, tightening the lug 
nuts in crisscross order and evenlv. After 
instaling the new drum, he took care to 
pull all its wheel nuts up to the same torque 
reading. Then he drove out again. 

On applying the brakes at 60, he sensed 
the same chatter апа pedal pulsation, 
though much less severe. Gus pulled off 
the road, jacked up the left wheel, 
removed it and turned it the space of 
two lugs on the drum before retorquing the 
nuts, 

There was no chatter or pulsation when 
he tried the brakes again at 60, nor did re- 
peated tests produce any. 
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“That intermittent wheel tramp never 
showed up, Gus reported when Haskins ap- 
peared at closing time. “But wheel chatter 
above 50 suggested a front brake drum was 
out of round. We found hot-spotting on the 
left one, so I installed a new drum.” 

“Don’t see how a drum can wear off cen- 
ter in the mileage I have,” said Haskins. 

“Not off center. That wouldn’t cause 
brake roughness unless the run-out was bad 
—say a hundredth of an inch. With less ec- 
centricity than that, the brake shoes float 
back and forth to follow the wobble. As one 
piston moves in while the other goes out, 
the amount of hydraulic fluid in the cylinder 
stays the same, and 
no back talk is trans- 
mitted to the pedal. 

"But an out-of- 
round drum is oval,” 
Gus continued. “When 
its bigger diameter is 
across the shoes, hy- 
draulic pressure shoves 
them out that much 
farther. When the 
narrow diameter is 
across the shoes, it 
pinches them in, 
squeezes the pistons 
together, and forces 
fluid back, pushing 
out the brake pedal. All this happens twice 
every revolution.” 

Haskins’ craggy face was a study in con- 
centration. “Then the brakes grip and ease 
off twice a turn, too, don’t they?” 

"Yes. You have uneven brake effort that 
causes the chatter. The narrow sides of the 
drum heat up more, and after a while that 
uneven heat makes the drum take on a 
permanent set. The only cure is a new опе.” 

"I still don't see why a drum should go 
oval on a low-mileage car like this." 

"It probably came that way from the 
factorv," said Gus. "A drum that's oval 
by as little as 15 thousandths of an inch can 
cause chatter—in other cars as well as 
Caddies, though you mightn't feel it as 
soon. Cadillac front drums are trued 
within half a thousandth, but a new drum 
can be distorted just bv mounting the 
wheel, because the contact faces aren't all 
exactly flat and even." 

“Don't they test-drive the cars?" 

Gus shrugged. “No assembly line has 
the time for that. It’s up to the dealer—or 
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helps your car start faster, 
run smoother and quieter 
all winter long 


Proven by 
millions and millions of motorists in cars like yours 
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So take a tip from those millions and millions of 


motorists who use €1[) Oil Treatment. Next time you Nr PISTE _ 
need oil... every time you change oil... ask for @{) и sen 
Oil Treatment. At Service stations everywhere. 125 OAKTON, DES PLAINES, ILL. 
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JOFFCENTER DRUM'MOVES SHOES 
f BACK AND FORTH TOGETHER 


m 


TRUE 
DRUM CIRCLE 


...ВОТ ITS WIDER 
DIAMETER BACKS 
AWAY FROM THEM 


OVAL DRUM PINCHES 
SHOES ACROSS ITS 
NARROW DIAMETER... 


the buyer, if he notices chatter. Sometimes 
the cure is simply shifting a wheel around 
on the lugs to find a seating that doesnt 
warp the drum. I had to do that with the 
new drum I put on.” 

“TIl remember that next time I buy a 
car,” promised Haskins. “And ГЇЇ be back 
here if that wheel tramp turns up again.” 


More snow fell that night, but about noon 
the next day, Gerda Haskins drove in. She 
stopped the Volvo, letting the engine run. 

“Did you get a look at the gas gauge 
yesterday?” she asked. 

Gus nodded. “It read full.” 

The woman smiled. “Look at it now.” 

Gus did so. To his surprise, the gauge 
wasnt registering. He switched on the ra- 
dio. Mrs. Haskins smiled a Mona Lisa 
smile. The radio staved dead. 

“T hardly ever listen,” she said. “But I do 
like to know when I need gas. How can the 
gauge work for my husband and not me?” 

Gus stopped the engine and switched to 
the “accessory” position. The fuel gauge 
needle swung over. Seconds later the radio 
came to life. Gus turned the key clockwise 
and started the engine; the radio and fuel 
gauge cut out as the starter churned. But 
they didn’t come on again when he released 
the key to running position, and he had felt 
a little drag in turning it. 

“Is this one of the original keys?” he 
asked, removing it from the lock. 

“T lost the original recently. That’s a du- 
plicate made from mv husband's key. It 
works all right," replied Mrs. Haskins. 
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Gus saw a slight burr on two of the key's 
notches. He got out and used a fime file 
to remove the roughness. After cleaning 
off filings, he handed over the key. 

"The switch opens the accessory circuits 
while the engine is cranked," he explained. 
"Its supposed to close them again after- 
wards. But your new key hung up before it 
did, leaving the circuits open. Try now." 

She got in and started the engine once 
more. Everything functioned. 

“Wonderful. I'd like a bill.” 

"There's no charge, Mrs. Haskins.” 

She smiled. "Thank you. But please give 
me a bill. Гуе got to show my husband he 
was wrong, just this once." 


It had been dark for some time when a 
horn sounded at the shop door. 

"I said I'd be back if that wild vibration 
started up again," Haskins barked. “Well, 
it did, the moment I left the plant." 

The car was clean of snow except on the 
front bumper and wheels. Gus shut off the 
engine. Then he lay down on a crawler 
and rolled under the car. There was nothing 
on the right side, but on the left wheel he 
found what he had expected. 

He rolled out, in his hand a chunk of 
frozen snow weighing at least two pounds. 

"There's your wheel tramp,” he told Has- 
kins. "You probably park at the plant with 
the front end in a snow pile shoved up by a 
plow. When you cramp the wheels over to 
back out, one picks up a chunk inside the 
rim, where you can't see it. If it sticks, 
you ve got a king-size imbalance." 

Haskins slowly turned red. “Why didn’t 
you or Polcheck find it before now?” 

“Because both of us had your car stand- 
ing in a heated shop for a while before we 
test-drove it. By then, the warmth had 
melted away what lawyers call the weight 
of the evidence. Ill bet your own garage is 
heated, so any snow in the wheel when you 
came home was gone the next morning." 

"It is," nodded Haskins. “I apologize.” 

“All in the day’s work,” returned Gus, 
waving him on his way. 

“How about that?” asked Stan as he 
slammed down the big door. “Still think 
come-backs in zero weather come back just 
to warm themselves up?” 

"No. Actually, Haskins needed to cool 
off,” quipped Gus. “He thought Id 
goofed on his car—and that made him hot 
under the collar.” 


Ford’s New Wave 


of Engineering Magic: 


Better ideas are the special 
ingredients that separate the 
1967 Fords from ordinary new 
cars. Ideas that do more for you 
every mile you drive . . . and 
make each mile more fun, too! 
Ideas that make Fords more 
practical to own every day of the 
year. Ideas that keep Fords go- 
ing like new... years beyond 
the time you expect them to 
show their age. 

There are ingenious ideas 
like optional SelectShift Cruise- 
O-Matic which shifts automati- 
cally or manually without a 
clutch. Ideal for climbing hills, 
pulling trailers or easier going 
in mud and snow. 


Practical ideas like new Tilt- 
Away Steering Wheel that moves 
up and over to ease your entry 
when the driver's door is opened, 
and tilts through 9 different posi- 
tions to find the one most com- 
fortable for you. Standard on 
Thunderbirds, optional on any 
Mustang. 


\ 
Unexpected ideas like a 390- 
cubic-inch V-8 with a dual per- 
sonality—it’s got the powerful 
acceleration and hill-climbing 
thrust you want in a big engine, 
yet sips low-cost regular gas 
through a thrifty, two-barrel car- 
buretor. Other great Ford en- 
gines — from a 240-cubic-inch 


Happy ideas like anAM Radio/ 
Stereo-Sonic Tape option for up 
to 70 uninterrupted minutes of 
listening to your favorite music 
from handy tape cartridges. 


Original ideas like the Conven- 
ience Control Panel that reminds 
you to fasten seat belts, warns 
if fuel's low or a door's ajar. Op- 
tional on Mustangs. As an option 
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"/ / SelectShift Cruise-O-Matic 
/'/4 ...the best of both 

in one transmission, 
automatic driving and 
manual shifting. 


Better ideas make better cars 
—The '67 Fords 


on Fords and Thunderbirds, it 
also locks doors automatically at 
8 mph. -— 
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Doorgate, standard оп all Ford 
and Fairlane wagons, that swings 
open like а door for people... 
swings down like a tailgate for 
cargo.Optional on Falconwagons. 


Important ideas like Ford Mo- 
tor Company's standard Life- 
guard-Design Safety Features... 
or like the solid, substantial '67 
Ford . . . one of the quietest 
riding cars in history—quieter 
because it's stronger, stronger 
because it's better built. 


You're ahead in a Ford 


FORD 


MUSTANG * FALCON * FAIRLANE 
FORD * THUNDERBIRD 
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Holding the Жаран t a distributör | open 


when youre adjusting the contact points exter- 
nally can be difficult on late-model General Mo- 
tors cars with Delco distributors. Here's an easy 
way to get around the problem: Use masking 
tape. It does a good job of holding the trapdoor 


DRAWINGS BY 
RAY QUIGLEY 
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ореп While you insert the flexible Allen key " 
complete the adjustment. A piece of tape about 
1%” long does the trick and leaves both of your 
hands free for work. Don't neglect masking tape 
on other jobs, too. It makes a fine "third hand" 
for all kinds of under-the-hood tinkering. 
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Old dome-light —— are in dull, flaked, 
or tarnished. Fix yours by cutting a small piece 
out of the bottom of a store-bought aluminum 
pie pan, slip this under the bulb bracket, (shiny 
side down ), and refit the glass. A double-folded 
piece of aluminum foil also works. 
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Disconnect both battery cables when boost- 
charging your battery. Otherwise, you may dam- 
age transistors, diodes, and rectifiers used in 
clocks, impulse tachometers, radios, and alter- 
nators. Semiconductors can be damaged by “for- 
eign" currents exceeding their own ratings. 
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POWERMASTER 760. BB and .177 cal. 
Pellet Air Rifle. Power ranges from low for indoors 
to high velocity of over 500 feet per second for field shoot- 
ing. Genuine hardwood stock, solid steel barrel. Short-stroke, 


high-compression pump. Holds over 180 BB's. Carries the symbol of 
fine gun craftsmanship . . 


. the gold-finished trigger. About $19.95. 
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a MODEL 140. Air-powered Pellgun Rifle, 
| .22 Cal. Crosman quality and performance is built 
into this economical, high powered, single shot pump gun. 

. All steel button-rifled barrel, polished hardwood stock, self- 
cocking mechanism, selective power, adjustable sights. About $29.95. 


E 


Ж”, MODEL 99. CO, Powered Pellgun, Lever 
é dm Action Repeater. Looks, feels, handles like a 
и big-game rifle. Lifetime valve for increased power 
pe id efficiency. Power selection gives choice of normal or high 
power, Self-feeding magazine holds 10 Super Pells. .22 Cal. About $29.95. 


You can add a Master mount and scope to any of these rifles; optional 
$9.98. See these and all the fine models at your Crosman dealer. Send 
for free book: ‘‘More Shooting Fun." Write Dept. PS-126. 


- BARRELS OF FUN! 


Barrels of fun for years to come! The most fun-packed gift anyone could give (or receive) . 
manufacturer of CO»; and air-powered fun guns! Неге are some of our most popular rifle and pistol models. Which one 


. from the world's largest 


vs 


MARK | AND MARK II. 
Target pistols for .22 ‘ae 
Pellet, or .177 Pellet and 
BB. They feel, look, handle e 
like—and are—fine match м 
target pistols. The most accurate 
Crosman has ever designed for Pellet 
and BB shooting. Fully adjustable sights, 
trigger adjustment for conventional or 
fine shooting. Up to 120 shots per sin- 
gle CO, Powerlet. Single shot action 
for accuracy. About $21.95. 


MODEL 38-C. жни 

Combat ''38", C0; a mii 
Pellgun Revolver. Here' sa RUM 
pistol that's easily mistaken S 

for a .38 caliber firearm. It 
offers single and double action \ ^ 
and revolving cylinder which holds 

six .22 caliber Crosman Super Pells for 
slow or rapid firing. About $29.95. (38-T 
target model with 6" barrel, about $29.95) 


Crosman / Going Great Guns 


Crosman Arms Co., Inc., Fairport, N. Y. 14450 
Crosman Arms (Canada) Ltd., Dunnville, Ont. 
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CAR S$S—HOM 
Welding book tells you how! Thousands of users. SEND ONLY $2.00 
(cash, Ck, MO) and pay postman $12.95 COD Pstg, or send $14.95 for 
postpald delivery in USA. COMPLETE ready to use with H.D. Cables, 
Arc torch rod holder, carbons, welding and brazing rods, flux solder, 
work clamp and face mask. Compare with any other welder costing 
up to twice as much! FREE EXTRA ‘Dark™ eve goggles-if vou 


Save & OD 


air condition your own car with 


More Hints from is 
the Model Garage / 


COMFY-KIT. 


the original install-it-yourself kit | 
2 models to choose from 


You can air condition your own car and save , to $85. evi 
step-by-step instruction manual — plus tools ($8.00 rétund. 


able deposit) if you want them. Fits all standard U.S. cars — mt nid 
12 month, 12,000 mile warranty. Can be transferred. You NET a 
don't have to be a mechanic. Send $1 for complete instruc- Ms T 
tion package applicable against purchase price. Better yet \ 


send $153 or $143 for immediate delivery. State: Unit model, 
size of engine, make, model and year of car. 


use lay-away plan 


To turn an engine to an exact point, the best 
way is to mount a socket and sliding T handle 
on the bolt that fastens belt pulley to crankshaft. 
Use a long handle to get lots of leverage for 
large-displacement engines. The handle makes 
it easy to work without hitting connections. 


buy now accept delivery may Ist 


Send $30 now, pay balance in four monthly payments (or 
minimum monthly payment of $10). Unit will be shipped 
COD for balance, if any, May Ist...in time for installation 
before the hot weather. 


ORDER NOW— ENJOY THE COOLEST CAR IN TOWN 
VW SPECIAL—Comfy-Kit for 1200 or 1300 


models only $199.00. SAVE $150—write for 
details. Same terms. 


COMIFY-KTT. Dept. S т Е. Ohio Street, Dallas, Texas 


ж Mote: Special mounting brackets for 1966-67 Ford, GMC, and AMC cars with smog devices... $15.00 extra. 


yE 


ate ЖИ э 
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HITS LIKE A RIFLE— 

KILLS RABBITS SOUI 
Powerlul, silent, аё 
For hunting, target i 
routing pests à 


AE 4 extra rubber, 

L Pshooting arrows. 
ЕС Professionai mode! of 

Nat'l Slingshot Assn. Al dealers, or write | 

Wham-O Mfg. Co., Box N-15, San Gabriel, Calif. 91778 


ELECTRIC 
WELD BRAZE, 
SOLDER, CUT 
ALL METALS 


New 1987 Model 


Гі LIFETIME BURNOUT GUAR- 

<. ANTEE & 10 day money back 
| (if retn'd) trial. Works on any 110 volt ‘Plug in". Welds up to 14" 
steel with 1/16" to La" rods. Special twin prenar type are torch 
( shown) Сехегюре up to 10.000 deg. heat—HAS А MILLION USES-—for 


You can use color-matched spray to eliminate 
glare from chrome-plated wiper arms. Pull the 
wipers off the hubs, remove rubber, sandpaper 
arms and blades, and clean with solvent. You 
won't need a primer if you're careful. Spray ac- 
cording to instructions, let dry, and reassemble. 


—FARM-—FACTORY. No experience needed—FREE 


order at once, MIDWAY WELDER, Dept. DPS-12, Kearney, Nebr, | 
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Talk about a clean sweep! Ist, 2nd and 3rd 
place winners at Indianapolis used Perfect 
Circle piston rings, valve seals and cylinder 
sleeves! What’s more, every qualifier in the 
“500” used PC rings and valve seals. Coinci- 
dence? Not at all! It’s solid proof that these 


‘DANA PARTS < DANA 
COMPANY 


vital parts best meet the demanding require- 
ments of championship drivers. The PC 
piston rings, valve seals and cylinder sleeves 
used by the winners were standard parts — 
the same kind you can buy. Always insist on 
PC for your саг... like the professionals do! 
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After a tournament, Arnold Palmer uses this 
new Rockwell-Delta 10” motorized circular 
saw for power and precision. 

For power, there's the built-in 1?/i-hp 
motor. Just plug it in and rip away—cuts up 
to a full 24” on either side with adjustable, 
self-aligning rip fence. 

For precision, this new tilting arbor saw 
has centralized fingertip control: one dial 
controls the depth of cut, blade tilt and lever 
control lock. The "exclusive" on-table, see- 
through blade tilt scale permits perfect angle 
cutting. 

All these features are standard on the Rock- 
well-Delta 10” motorized saw plus stand and 
table extensions. Want more details? Ask 
Arnold Palmer or send us the coupon for 
your nearest dealer. 


with 


Gentlemen: 
[] Send me 
C] Send me 


(Name) 


(Address) 


motor." 


Arnold Palmer says, 

X “For power and precision 
l  .  . Rockwell-Delta 10" 
tilting arbor saw 


the built-in 


Rockwell Manufacturing Company 
504M N. Lexington Ave. 
Pittsburgh, 


Pennsylvania 15208 


more details. 
the name of my local dealer. 


(State) (Zip) 


Rockwell 


MANUFACTURING COMPANY 
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The New Types of Tires 

[Continued from page 75] 
tional on a number of other models. The 
automobile makers are buying all the ra- 
dial-plv tires they can get. Phil Murray, 
Firestone's chief project engineer on radial- 
plv tires, summed it up: "Original-equip- 
ment demand exceeds the tire-industry ca- 
pacity.” 

Why such shortage? Radial-plv tires can- 
not be made on existing equipment. They 
call for special machinery. The manufac- 
turing process is slower, too, but most tire 
men feel that production will soon be 
speeded up. Armstrong's belted cross-ply 
tire is made with conventional machinery, 
in quantity, but has not yet won applica- 
tion as original equipment. 

Goodvears Harry Schroeder believes 
“the day of the specialized tire has ar- 
rived. There’s a place for the radial-ply 
tire, but it won't replace conventional tires.” 
P. W. Perdriau, president of B. F. Good- 
rich, told me that "the radial-ply tire is 
definitely an advance in tire technology. 
It meets performance demands more fully 


than a cross-bias tire.” His company is 
firmly committed to radial-ply tire con- 
struction. 


Firestone’s John Kelley let me see a 
chart that indicated his company was pre- 
paring to cope with Detroit's demand if 
radial-ply tires were needed for 75 per- 
cent of new cars in 1969 and all new cars 
in 1970, but would not state that he really 
believed this would happen. 

What next? Firestone and Goodyear are 
combining their wide-treads with radial 
plies and belts. A Firestone engineer let 
me drive around Akron in a Mustang with 
such a set of tires and I would probably 
have bought them on the spot if they had 
been for sale. These tires set new stand- 
ards for high-speed handling, road grip, and 
directional stability. 

B. Е. Goodrich will not develop a cross- 
ply wide-tread, but plans to go straight to 
a radial-ply wide-tread tire. Armstrong is 
developing a wide-tread version of the fiber- 
glass-belted tire. This one will be а high- 
performance tire with an expected tread 
life in excess of anything on the road today. 

The feeling at B.F. Goodrich is that the 
present Firestone Wide Ovals and Good- 
year wide-tread tires are merely a preli- 
minary step toward the future tire all three 
are experimenting with. 
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Where to Buy a Brunswick 
Billiard Table for Your Home 


ARIZONA 
PHOENIX 
Bowlers Thumb 
TUCSON | 
Speedway Bowling & Billiard 
Supply 


ARKANSAS 


LITTLE ROCK 
Jones Bro. Dist. Co. 


CALIFORNIA 
ALHAMBRA 

eta Billiards 
ANAHE 

Marks Billiard Supply & 

eds Co. 

cov 

EZ Supptes 
CULVER CITY 

Billiard & Juke Box Supply 
EL CERRITO 

Dia ablo B Bowling & Billiard 


GARDEN GROVE 
5.0.5. Billiard Supply Co. 
HAYWARD 
Macys 
HILLSDALE 
Emporium 
Macys 
LOS ANGEL LES 
er Sales & Vending Co. 
Bit ard Supply Co 
ие Broadway Stores 


Compan 
ма С а Sport riin Goods 
West Coast Billiard & 
Bowling Supply 
White Front Stores 
OAKLAND 


Compton Sporting Goods 
Simons 


ANGE 
Secard Pool Co. 
PALO ALTO 
Macys 


PICO RIVERA 

Secard Pool Co. 
RESEDA 
Lee's Golden Cue Billiards 
RICHMOND 

Macys 
RIVERSIDE — 

Secard Pool Со. 
ROSEMEAD 

Karom & Кие Billiards 
SACRAMENTO 


Macys 
Sierra Billiard Supply 
SAN BERNARDINO 
Citrus Belt Supply 
SAM DIEGO 
The Broadway Stores 
Lovedays 
SAN FRANCISCO 
Emporium 


OR 


Macys 
Whitehead & Zimmerman 
SAN JO 

Garden City Billiards 


SAN PABLO 
Simons 

SAN RAFAEL 
SANTA ANA 
Dork Billlards 


SANTA BARBARA 
All wn a Sporting Gds. 


WHITTIER 
Conlin Bros. Sporting Goods 
Hinshaws Dept. Store 
Sackett & Peters 


CoA 
BOULDER 
Double R/B Sports Chatet 
CAD SPRINGS 
Ra Billiards and Sporting 
Goo 
DENVER 
Dave Cook Sporting Goods Co. 
Gart Bros. Sporting Goods 
Recreation Equipment Co. 
Super Q Billiard Supply 
Triangle Billiard Supply 
LAKEWOOD 
Skyline Music Company 


FLORIDA 
BRADENTON 

Home Billiard Center 
MADEIRA BEACH 

Mools Marine. Inc. 
ST. PETERSBURG.. 


We city. Inc 
TALLAMASS E 
H. O. Hammelman 
TAMPA 
Robertson Billiards Supply 


GEORGIA 


FOREST PARK 
М. т. Grant Со. 


IDAHO 
BOISE 
The Big Nail 
Q's Trophy Cabin 
IOWA 
DES MOINES 
Hopkins Sporting Goods 
Younker's Dept. Stores 
SIOUX CITY 
Sportman's, Inc. 


KANSAS 


MANSAS CITY 
Bob Chase's Brunswick Pro 


Thurman Funk Supplies 


LOUISIANA 
BATON ROUGE 

AM American Sports, Inc. 
LAFAYETTE 

The Sportsman 
NEW ORLEANS 

диган Billiards 

H. Holmes 
Lighting. Inc. 


MISSOURI 


5 
Famous Barr Stores 
Ray George Co. 
Stix, Baer & Fuller Stores 


NEBRASKA 
OMAHA 


Karschner Billiard supply 
Nebraska Furniture Mart 


NEVADA 
LAS VEGAS 
Toys for Men 


чо 
Bud's Bowling Supply 


NORTH CAROLINA 
HICKORY 

Walter Motors, Inc. 
RALEIGH 

Capitol Billiard Supply 
WINSTON-SALEM 

Sportsman Supply Co., Inc, 


MEDFORD 

Hubbard Gros. Hardware 
PORTLAND 
впнаа Supply House 


SALEM 


Gea. E. Allen Hardware Co, 
TENNESSEE 
CHATTANOOGA 

Southern Billiard Supply 
TEXAS 
AUSTIN 

Oshman's роле Goods 
CORPUS CHRIS 

Sportsmans ӨР 
DALLAS 

Dallas Billiard Supply 
FORT WORTH 

Fort Worth Billiard Supply 


HOUSTON 
Finger Furniture Co. 


ey" 
n A. Franz & Co. 


e Cue 
BS Sporting Goods 
NEDERLAND 
Fred Arnold Bowlers Supply 


UTAH 
SALT LAKE CITY 
Duce Sporting Goods 
air reir Sport Shop, 
n = 
Wolfes Sportsman Head- 
quarters 


VIRGINIA 


ARLI мето 
Sampson Sporting Goods 


G 

Schewel's Furniture Co., Inc. ~ 
RICHMOND 

Rowlett's, Inc. 

Thalhimer's 
ROANOKE 

Builders Mart 

Viking Lanes 


рерна a 


BELLINGHA 

Place phi ge Scofield 
ELLENSBURG 

Rack M' Cue 
ISSAQUAH 

A. Scafidi Billiard Sales 
SEATTLE 

The Bon Marche 

Ernst Hardware 

Osborn and Ulland Sport Shop 
SPOKANE 
A & J Billiard Supplies 

The Bon Marche 

молан Distributing Со. 
ТАСО 

creat Hardwar 

Nauberts Billiard Table Co. 
VANCOUVER 

Les's Family Billiards 

WENATCH HEE 

Columbia Lanes 


=è 


Ask these 6 
questions belo 


A 
k 
p 
# 
i 
Lā 
7 


you Оу: ze irs X ck yd. ^ 
SOM UP aur Hog NL Se 


biliiard iai 


і. WHATS tht. BEST SIZE? Depends 
on what you want. Miniature or toy 
tables (under 314’ x 7’) can be fun— 
but you won’t get anything like real 
billiard action. Professional tables are 
414! x 9' or 4’ x 8'. If 4’ x 8' is still too 
big, get a 314' x 7’... and make sure it 
comes with 214" balls and regulation 
cues. 


2. WHAT KIND OF BED SHOULD 
THE TABLE HAVE? The table bed 
must be rugged and flat. At one time, 
all good beds were slate; but, modern 
science has changed that. Brunswick's 
Permalevel? and Levelite? beds give 
you all the playing qualities of slate— 
plus portability—at lower cost. These 
fine tops don't need levelers because we 
build 'em level to stay level—and war- 


Or 
make 
sure 15 a 


Buwunawick 


THE NO. 1 NAME IN BILLIARDS 


Brunswick Corporation 
Billiards Division, Dept. F 
69 West Washington Street 
Chicago, Illinois 60602 


asl 

i жы ү. 
„Жу. T- га xd 

TS 


rant them in writing against warp and 
sag. (Of course, we have the finest slate 
tops, too.) 


А, WHAT ТҮРК OF CUSHIONS AND 
CLOTH ARE BEST? In 120 years of 
building fine billiard tables, Brunswick 
has yet to find an acceptable substitute 
for 100% live rubber cushions and good, 
100% wool cloth. Our $2,500 tables have 
them. So do our $275 tables. 


WHAT KIND OF ACCESSORIES 
COME WITH THE TABLE? All acces- 
sories should be regulation size and type 
to assure top playing qualities. 
Brunswick supplies costly, premium 
quality, American made, cast phenolic 
balls...sturdy hardwood cues... 
bridge, triangle, and chalk. 


important 


5. WHOM DO [ CALI. FOR SERVICE? 
Most tables have warranties running 
from a year to a lifetime, but unless the 
manufacturer is around to back them 
up, they're worthless. A warranty that 
requires you to ship the table back to 
the factory is a nuisance. With the 
Brunswick warranty, if you need serv- 
ice, just call vour local Brunswick dealer. 
He's authorized to handle everything. 


b. HOW MUCH DO I HAVE FO PAY 
FOR A GOOD TABLE? Surprisingly, 
vou don't have to pay a lot to get a 
good table...a professional quality 
Brunswick table. Of course, we've got 
the world's most luxurious table—at 
$2,500. But for as little as $275 you can 
put real Brunswick billiards into your 
home. See for yourself... 


There's a Brunswick Table Priced Right For You 


VEP. MIT 


The Brunswick "Limited IX", 52,500 — 


Write for full information on nine models, 
$275 to $2,500. 


MODEL 


mU mE. RN ` 
EC — mE ME -— mam 
C Brentwooa vir | ана [ Permaievan | 395 — 
A —  emuMr mE 5 am M 
[Monarch | axe [мне — | 595 _ 
[xum f ees sate 0| me 
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Electric Autos . . . They're е on the Way! 


.feet long, with enough room inside for two 
adults and two children. 
to be tested this spring; one in London, the 
other in Detroit. 

Since the sodium-sulfur battery wont 
be ready for about two vears, the cars will 
start out with conventional lead-acid bat- 
teries. With such power, theyll have a 
range of about 40 miles and a top speed of 
10 m.p.h. When the new batteries are avail- 
able, range will at least quadruple, and per- 
formance will improve sharply. 

When will you get one? Ford empha- 
sizes that the two cars going into use this 
spring are not prototypes of future commer- 
cial cars, but simply test vehicles for study- 
ing electric propulsion—for deciding the 
merits of two motors versus four, for ex- 
ample. The ultimate car that appears at 
the corner showroom-probably between 
five and 10 vears from now, according to 
Ford estimates—will probably be similar 
to present-dav compacts in size, weight, 
and performance. 

Such a car, incidentally, would probably 
have electric motors capable of delivering 
about 40 horsepower continuously, as much 
as 80 in spurts for acceleration. Although 
present-day cars have far more horses under 
the hood, initial acceleration characteris- 
tics probably won't be too far different. 
That's because the internal-combustion en- 
gine delivers only a fraction of its power 
at low speeds, while the electric cranks out 
full torque from the beginning. Where 
you will notice the difference is in accelerat- 
ing from high speeds—when you get 
ready to pass at 60 m.p.h., for example. 

Driving the electric of the future will be 
a new experience in many ways. Facing 
you on the dashboard will be just three in- 
struments: a speedometer, a voltmeter, and 
an ammeter. The voltmeter, in effect, will 
be your fuel gauge. By checking battery 
voltage, you can estimate how much 
charge you have left. The ammeter is a 
rate-of-fuel-consumption indicator. Rapid 
acceleration and sustained high-speed driv- 
ing (aerodynamic drag increases propor- 
tionately with the square of the speed) use 
lots of power. The ammeter will help you 
stretch your range by avoiding unnecessarily 
high current drain. 

When you drive into the garage at night, 
voull flip open a small lid somewhere on 
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They re scheduled. 


the car, pull out an electric cord, and plug 
it into any nearby receptacle. Six or eight 
hours later you'll have a full charge. 

In an emergency, youll be able to get a 
quick charge—just as you can for a lead- 
acid batterv—in perhaps an hour or two. It 
wont hurt the sodium-sulfur battery (as 
it can lead-acid), but charging efficiency 
will suffer somewhat. Instead of getting 
back 90 to 95 percent of the power you 
put in, youll get perhaps 85—okay in an 
emergency. 

A good commuting car. At the beginning, 
the electric car will be useful principally in 
the city and suburbs, where range restric- 
tions are unimportant. It would make an 
ideal commuting car, for example. Not 
only does it promise to be less expensive to 
operate than today’s gas guzzlers, but it will 
be far quieter. An electric, when stopped 
for a light or tied up in traffic, draws no 
current, makes no noise. Under way it's 
eerilv quiet, too, with only wind and tire 
noise to break the silence. 

Ultimately, as electrics improve and 
achieve a range of, perhaps, 200 miles at 
highway speeds, they'll become practical 
even for cross-country driving. It would 
then be possible to drive 200 miles in the 
morning, for example, recharge for an hour 
while you have lunch, then drive another 
200 miles in the afternoon. At that point, 
electrics will be on the way toward becom- 
ing the all-around family car. 

After a Ford technical demonstration in 
Dearborn, recently, I happened to follow 
two grizzled, cynical reporters out of the 
auditorium. 

“When do you think you'll be parking an 
electric in your garage?” one asked the 
other. “ГЇЇ tell you,” he continued, answer- 
ing his own question. “Never.” 

Thev walked out to their cars, started, 
and drove away, leaving two trains of un- 
burned hydrocarbons, carbon monoxide, 
and other pollution to add to the growing 
murkiness of the Detroit atmosphere. 

It was a good crack. But it was wrong. 
When a development is needed badly 
enough, it comes. Without some drastic 
change, American cities will eventually be- 
come uninhabitable. The electric automo- 
bile can stop the trend toward poisoned 
air. Its details are vet to be decided. But 
it will come. And it wont be long. 


This Plier Has 8 Exclusive Features 
...You Need Remember Only 


The most versatile plier ever made . 


unmatched in all ‘round performance. Who 
says so? The hundreds of thousands of tool 
users who every year buy Channellock, the 
ORIGINAL tongue and groove plier. Does 
Channellock have imitators? Yes, but since 
when has an imitation been as good as the 


1 


MUN ee un d 


№ 440 [GHAN yep LOCK, 


genuine? How do you identify the original, 
genuine Channellock? Just look for the trade- 
mark on the handle. If this mark isn't there, it 
isn'ta genuine Channellock. What are the other 
7 exclusive Channellock features? You'll find 
them graphically detailed in our catalog. Let us 
send you a copy, no charge. 


TOOLS BY 


MEADVILLE, PA. 
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Varnish: Your Most Useful Clear Finish 
[Continued from 


mage 134] 


differ in flexibility or hardness from the 
topcoat, vou can count on failure due to 
bad adhesion, alligatoring, cross-grain check- 
ing, and other blemishes. (Over pigmented 
wiping stains, you need not thin the first 
coat; the stain contains resins that seal. ) 

For all succeeding coats, use varnish 
as it comes from the can, unless there is 
drag on the brush. If there is, thin as 
little as possible to overcome the drag. 

Lay varnish on in a full coat, but avoid 
puddling. Practice a little, until you learn 
the exact amount of varnish that will level 
by itself. Smooth varnishing usually іп- 
volves three steps: 

ө Lay on two or three brushfuls in stripes 
with about as much space between the var- 
nish as the width of the brush. 

® Brush out this varnish, working across 
the stripes. 

e Tip off the varnish with just the very 
ends of the bristles. This is the critical 
step. Watch vour work carefully, making 
it as smooth as possible. 

Don't slap varnish on. Use long, slow 
strokes, to avoid bubbles. Use the tack rag 
as vou go along. 

Varnish tends to squeegee off the brush 
in depressions. Learn how to brush var- 
nish on and into carvings, then lift it out 
with the tips of the bristles. 

Lav the varnish on across turnings. Then 
smooth it lengthwise. Use a small brush 
for this—no wider than the spindles. 

Panels. The best way to handle a true 
panel is to do the panel first. Then do the 
frame, and pick up the inner edge of the 
frame as you go. Check the job bv "pulling 
out” the heavy accumulations in corners. 
To pull out, put the tips of the bristle in 
the corner and pull them out with a lifting 
stroke. Strike the excess off, then pull out 
again. 

For inside corners, run an edgewise stroke 
along the corner. If it leaves too much 
varnish, pull out the surplus. On outside 
corners and edges, if you let a brush stroke 
go over an edge or corner, you will inevita- 
bly leave an excess. On vertical surfaces it 
is a sag. On horizontal surfaces it is a "fat 
edge." To avoid sags or fat edges, end all 
brush strokes toward corners or edges bv 
raising the brush as it reaches the corner. 

How to use a picking stick. A picking 
stick is a toothpick-size splinter of wood 
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with a stickv glob on the end. Make one 
bv dissolving a small amount of rosin in 
turpentine. It should be heavy-honey thick. 
Dip the stick in the gum and roll a tip on 
the end with vour moistened fingers. Two 
or three dips usuallv does it. 

Just touch the gummy end of the pick- 
ing stick to a particle of dust in the applied 
varnish. It will stick to the stick. If you 
are careful, the tinv void left will fill with 
varnish and become invisible. 

What to do between coats. Give var- 
nish at least 24 hours to dry—longer if 
the weather is bad. Read labels. Some 
brands and formulas specify less time. Try 
them in your shop, at your rate of brush- 
ing. If vou can spare the time, let any 
varnish dry as long as 48 hours, except the 
tvpe that specifies recoating within a cer- 
tain time—usuallv four to six hours, to take 
advantage of bonding between the two 
coats. 

Never put a coat of varnish over a pre- 
vious coat without sanding, for one or both 
of two reasons: first, to provide a scarified 
surface to which adhesion will be perfect: 
second, to smooth the first coat, aiming 
at a good level finish. 

Semigloss and flat varnishes. Early less- 
than-glossy varnishes contained solids that 
broke up the surface so it wouldnt give 
mirrorlike reflections. Those solids clouded 
the varnish somewhat and reduced its du- 
rabilitv. Today the de-glossing mediums 
are virtually translucent-transparent апа 
thev work so well that very small quan- 
tities are needed. This revises two old 
rules of varnishing: 

1. You can use semigloss or flatter var- 
nishes on hard-use areas, even on floors. 

2. You can use semigloss or flatter var- 
nishes for both coats of a two-coat system, 
if you want to. It is better, but not critical- 
ly so for average work, to use glossy var- 
nish for all but the last coat, if you want 
the best job but do not want the surface 
to be glossv. 

Although semigloss varnishes are of the 
greatest value on paneling and such jobs, 
where their low luster is much to be ad- 
mired, thev splendidly earn their way in 
cabinetwork, too. With careful work, using 
a semigloss or satin varnish, you can give 
most articles of furniture a look of luxury 
with a minimum of work and time. 


Master Mechanic Everlite Battery Charger 


DON’T BUY BATTERIES 


SAVE $—RECHARGE THEM 


Over and over up to 15 times or more 


€ Charges 6 batteries at once 
9 Charges all types of batteries. 


| Only Everlite charges tiny hearing aid batteries as well 


| ә By far the best 


| * Charges 3 times faster 


as big lantern batteries 


Only Everlite charges flashlight, toys, radio, telephone, hearing aid, 
cameras—yes, even mercury cells. Save money and have the con- 
| venience of fresh batteries. Simple, safe, foolproof and unbeliev- 
Plugs into any 115 volt outlet. Free battery tester 


ably efficient. 


included. Guaranteed for one year. 
| 2 MODELS- The Everlite 475 for all Dry 


| Cell Batteries up to 12 volts............... 


| —The Everlite 2276 for all Dry Batteries plus a special 
charge for Car Batteries to assure fast starts on ОШ nd $8. 9 51 


morn ings... 


Made of hardened aluminum alloy. Size 721—414" x 414" $6. 90 plus .65 shipping 


Send $6.95 oec E 


NEW IMPROVED 


Contour 


Copy 


Copies exact outline 
of any object! 


pius $.75 
or shipping. 


“Copy any Contour Instantly” 


Save dollars—save material. Can pay 
for itself on one job. The perfect 
tool for fitting in against door cas- 


TEMPLATES 


ings, bath fixtures, moldings, pipes, 
sinks, masonry, etc. A real boon to 
pattern makers, sheet metal mechan- 
ics, tool makers, body men, lino- | DOOR 


leum and floortile men, etc. EASY 
TO USE—Just push the gage leaves 
against any contour and lock. A per- 
fect template every time. Works 
against any surface or any material. 


< CASINGS | 


Will retain its accuracy forever. Size 342—715" x 44," $9. .90 "ue .75 shipping 


phone System. 


Item 22357, Danish Phone, Wt. 11 verted for u | 
Item #357A, Danish Phone, converted for use on Bell I Sys- 
tem with wall plug attached . á “622 95. 


нет 111266, Wt. 8 Ibs. . 
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STANDARD 
DIAL WALL 
PHONE 


A modern compact 
dial phone which 
hangs on the wall out 
of the way. Works 
with any phone sys- 
tem. Easy to install. 


$12.50 


ROYAL DANISH 
CONTINENTAL TELEPHONE 


We import these distinguished looking 
telephones from Copenhagen. Used in 
the Royal Palace and in Danish Castles, 
these serviceable Magneto phones will 
add a unique continental atmosphere to 
any home or office. Two or more may be 
connected together and used as a private 
inter-com or telephone system. May also 
be converted to work as answering exten- 
sion phone on your standard Bell Tele- 
Instructions 


included. 


$18.95 | 


IMPORTANT 


10 day money back 
gty. on all items. 
Send check or money 
order. Prompt ship- 
ment assured. Send 
10 cents for 100 
page catalogue. Send 


| $1.00 for C.O.D. 


shipments. 


Send orders to nearest office. 


STANDARD DIAL TELEPHONE 


Western Electric and other standard 
phones same as used by all telephone 
companies. Easily installed as exten- 
sion phone on any system. Readily 
adapted for private intercoms, Cost 
$40.00 new. These phones are guar- 
anteed in excellent condition. 


Item #855NC, Wt. 8 ibs. eee $8. 45 
COLORED DIAL TELEPHONE 


| smart modern looking colored desk phone. Beautifully fin- 


ished in french grey, beige, ivory or blue. Please specify. 
Easy to connect. Use as extension on any system. 


itam 21281, Wt. 8 lbs... eese $1 2.95 
25 Ft. PHONE EXTENSION CORD 


Lets you use your phone anywhere. Equipped with standard 
plug and jack to extend phone to any room. 


| item 3721253, Wt. 3 Ibs. ooo $2.95 


STANDARD TELEPHONE PLUGS 


Make your phone moveable. Male plug (attaches to phone) 


il. decia — n ——— $1 .00 


Female Jack (attaches to wall) 
Item #1252 | 


Нет #1251 plug, attached to any phone $2.00 | 


Box A, Burlington, Wis. 


Box 65, Sarasota, Fla. 
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Which SST Would You Choose? 


[Continued from page 105] 


shortened bv hydraulic power in less than 
a minute. 

Lockheed’s arguments are equally im- 
pressive. It says that the only device it 
will use on its wing is a “slat” on the lead- 
ing edge. This is a sort of baffle that can 
be extended by the pilot beyond the lead- 
ing edge to prevent a thickening of the 
laminar How of air over the wing and thus 
forestall burble and a loss of lift. Pilots 
would have less machinery to monkey with. 

Lockheed, unlike Boeing, would have no 
ailerons—only elevons, a combination con- 
trol surface for both lateral and roll con- 
trol-and no pilot-operated horizontal sta- 
bilizer for longitudinal trim. 

As for power, says Lockheed, its SST 
captain wouldn't dare lock his brakes and 
open up the engines on takeoff—the thrust 
would scrub the rubber off the tires. 

The significant point made bv both Boe- 
ing and Lockheed is not the behavior of 
their aircraft at Mach 2.7. That's assumed. 
Its their safety at low speed. And well 
they may emphasize this—73 percent of all 
airliner accidents occur on takeoff and 
landing. 

Engines: less of a problem. Both Gen- 
eral Electric. and Pratt & Whitney are 
practically ready with gas turbines that 
will produce 60,000 pounds of thrust each. 
Thats more than three times the power 
used in anv of todays commercial jets. 

A minor stickler in the engines is that, 
at supersonic speeds, shock waves form at 
the air inlets. Forced to flow too fast, 
the air simply chokes and spills out. It 
would also froth, like the oil in your car's 
automatic transmission when it gets too 
hot. Both the engine and the airframe 
companies have designs to prevent this 
choking by slowing down the air or bleed- 
ing off the excess. 

Other seeming barriers to supersonic air- 
line flight will be hurdled: 

Air-conditioning pipes will run through 
insulated fuselage walls four inches thick 
to drain away excess heat built up by skin 
friction. Off-board computers will pre-pro- 
gram all flights. Speed, fuel flow, climb, 
leveling off at altitude, descent, and land- 
ing will be monitored and controlled bv 
on-board computers and automatic pilots. 
Inertial navigation will guide the SST from 
takeoff to destination. Radar warning will 
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avert collisions. The human eve could never 
see, and human reaction time could never 
cope with, a closing speed of 3,600 m.p.h. 
between two SSTs 10 miles apart on a 
head-on collision course. Each would be 
10 seconds from disaster. 

The sonic boom. Supersonic pressure 
waves and radiation are something else 
again. Ask questions about those things, 
and vou get few real answers. The sound 
is proportional to the energy developed. So 
the bigger and heavier the airplane, the 
more offensive the sonic boom as it speeds 
into the transonic and on into the super- 
sonic. The boom not only can abuse the 
ears and nerves. It can damage buildings. 

The government would like to see the 
SST confined to two pounds of overpres- 
sure per square foot of ground area in go- 
ing through the transonic phase of its 
Hight, to 1.5 pounds during cruise, and to 
1.7—when the plane is lighter from fuel 
burn-off and developing less energy—in de- 
scent. Overpressure means pressure addi- 
tional to the 2,000 pounds of pressure per 
square foot that air exerts on the earth. 
These criteria probably can't be met. Lock- 
heed and Boeing are talking about 2.5 
pounds in the transonic, above 40,000 feet, 
and 1.7 pounds in cruise at 60,000 to 
70,000 feet. They mav meet the descent 
requirement. 

The SST's sonic "signature, as the en- 
gineers put it, will be heard for 20 to 30 
miles on each side of the flight path. The 
boom will be a double bang, or thunder 
roll, 3/10 of a second apart as the plane's 
nose introduces the overpressure, and wings 
and tail compound it. Under some at- 
mospheric conditions, a boom amplification 
can occur. 

Tomorrow's boom is not to be confused 
with today's thunder from subsonic jets. 
Thats overpressure, too, but its onlv from 
the engines. 

The booms could make supersonic air- 
line flights over populated land masses of the 
globe prohibitive—relegate them to trans- 
oceanic operations—unless someone repeals 
the laws of physics. In an experiment in 
the St. Louis area, 76 supersonic Air Force 
Hights developing an overpressure of two 
pounds drew 2,300 complaints of building 
damage. A third of these were considered 
valid. Almost all the complaints were in 
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a corridor 12 miles on each side of the 
flight path. 

Radiation dangers. Dr. Kurt Hohenem- 
ser, professor of aerospace engineering at 
Washington University, St. Louis, says, 
“the dose rate from cosmic radiation reaches 
a maximum at 70,000 feet.” He quotes 
the International Commission on Radiologi- 
cal Protection as recommending an annual 
dosage of no more than 250 hours of flying 
at that altitude. Few passengers would get 
that, but flight crews could absorb that 
much in three months. Moreover, all the 
occupants of an SST could receive an en- 
tire vears dosage in one flight if it took 
place during a “solar particle event"—an 
unpredictable, sudden burst of high-energv 
particles from the sun. 


SSTs evidently will have to have radia- | 


tion-monitoring equipment aboard. | 
So who wants SSTs? Why do people 


climb mountains? The French and the 


British, in partnership, expect to have Mach 
2.9 SSTs—flving 1,450 m.p.h.—in service in 
1971, three vears ahead of the U.S. Their 
plane, the Concorde, with a fixed delta wing, 
will be made of aluminum, not titanium. 
Some 350 m.p.h. slower than the U.S. 
plane, the Concorde will develop a skin 
temperature of only 200 degrees. Alumin- 
um can take that without losing strength. 
The French and British have pinpointed 
the first flight of the Concorde—on Feb. 
28, 1968. 

At about the same time the Russians will 
have an SST, also made of aluminum and 
looking much like the Concorde. 


limited to Mach 2.2. 

Lockheed and Boeing must be doing 
something right. Seven U.S. airlines have 
plunked down $100,000 a plane in earnest 
money on 42 U.S. SSTs, and foreign air- 
lines want 52 more—and all this at an esti- 
mated $30 million to $35 million a copy. 
The U.S. manufacturers figure there will 


be a market for 800 SSTs in the next 922 
(In addition, five U.S. airlines have | 
ordered 23 Concordes, and foreign airlines | 


vears. 


have ordered 29 more). 

And about those fares: SST seats will 
carry a premium tariff, at least for awhile. 
Otherwise, today's jet airlines and the 
forthcoming subsonic jumbo jets could be 
made obsolete overnight, and a lot of them 
are not yet paid for. Ts) 


Known | 
as the Tupolev TU-144, it, too, will be | 
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| Compressor $18. 49, Tank $4.95, Complete Kit $30.50 
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; pipe tobacco 
7' that stays lit. 
The secret is Bond Street's Old 


YA ^ English cut— a combination of 
б ‘flakes for even burning and cubes for 
slower burning. You’ll enjoy a whole 


pipeful of pleasure, on one match. 


| DIAL TELEPHONE 


e (ITEM #715 ) - - Same type phone used on all 
telephone systems, Use as extension to main phone 
or on private systems, Excellent condition. Shipping 


weigh! Ribs. Cost $25.00, 
| FOB $5.95 


|. 12- VOLT BATTERY WINCH 
е (ITEM #318-A ) - - Powerful 12-volt gear 


reduction Winch, Full reversing. Use оп truck 
n 4 ]b. capaci ity. маци 195 ft. "4" 
cable, Size 10" x g" Shipping pn 68 | 
lbs, Motor cost gov't we er $275. | 
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e Electronic Surplus - - Many marvelous 
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EL SURPLUS CENTER 


3 Main 
биаз. DEPT. PS-126, LINCOLN, NEBR. 6850! 


DECEMBER 1966 | 179 


— | 


The Secret Weapons That Hit Pearl Harbor 
[Continued from page 68] 


pedoes rent and sank California. Five re- 
duced Oklahoma to a capsized derelict, and 
six sent West Virginia to the bottom. 

Though partly or wholly sheltered from 
torpedoes by ships alongside, Arizona, Mary- 
land, and Tennessee were ravaged by Japa- 
nese bombers. Crashing through armored 
decks, the improvised armor-piercing bombs 
exploded deep in the ships’ vitals. One of 
many hits on Arizona blew up a forward 
magazine—and the broken ship sank in 
flames. More than 1,000 men aboard, three- 
fourths of her complement, burned to death 
or drowned. Bombs battered Pennsylvania, 
caught in drydock—and inflicted further de- 
struction on torpedoed battleships. Other 
warships, too, were hit, but few as badly 
as these eight capital ships. Circling back 
after dropping their torpedoes and bombs, 
the planes strafed survivors. 

To prevent interception, other aircraft 
wrecked major airfields nearby. But one 
small field that they missed managed to 
launch 10 U.S. fighters, whose pilots claimed 
seven Japanese planes shot down. And the 
crack of the attacked warships’ three- and 
five-inch antiaircraft guns was heard sooner 
than the raiders had thought possible. Still 
blazing away as their ships went down or 
burned, the gun crews had the grim satis- 
faction of raising the score to about 30 
Japanese planes downed. 

The weapon that failed. The Japanese 
lost, too, all five midget subs—their only 
weapon that proved unsuccessful. A single 
survivor, who swam ashore from a beached 
midget, glumly became America’s first 
prisoner of war. Other midget subs, miss- 
ing U.S. warships with torpedoes, were sunk 
by shells and depth charges. The secret 
subs’ failure didn’t matter—the air raiders 
had worked havoc enough. 

Bv 10 o'clock of that tragic Sunday morn- 
ing at Pearl Harbor, the attack was over, 
and the raiders had disappeared. Fire-fight- 
ing on stricken ships continued all that day 
and night. Rescuers searched desperately 
with diving gear, and cut a hole through 
the hull of the capsized Oklahoma, to haul 
out survivors. Somehow missed were three 
seamen trapped below water in the sunken 
West Virginia—who lived for 16 days, a 
marked calendar later found near their 
bodies showed, until a phenomenally large 
bubble of air gave out. In all, more than 
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2,400 American fighting men and civilians 
perished. 

Recovering its planes, the Japanese strik- 
ing force headed back to Japan, still unde- : 
tected. Except for the midget subs and one 
long-range submarine—spotted and sunk on 
December 10 by planes from the U.S. car- 
rier Enterprise—the hit-and-run vessels es- 
caped unscathed. 

Their aim was fulfilled. Every battle- 
ship at Pearl Harbor was knocked out. 

But only Arizona and Oklahoma were 
wrecked beyond repair. All the other bat- 
tleships were salvaged and back in service 
before war's end—Maryland, the least dam- 
aged, in less than three months. Mean- 
while, carrier-led forces bore the brunt of 
Pacific battles—so effectively as to fore- 
shadow their coming ascendancy over "bat- 
tlewagons’ as capital ships. 

Justice caught up. Even after 25 years, 
the story of the Pearl Harbor tragedy is 
hard for manv Americans to recall without 
anger—but, in the end, retribution overtook 
those responsible. Dictator Tojo, who or- 
dered the attack, was hanged as a war 
criminali 1948 after conviction by an in- 
ternational tribunal in Tokyo. The attack's 
chief planner, Admiral Yamamoto, paid 
with his life sooner, when U.S. airmen shot 
down his plane in flames over the Solomons . 
in 1943. 

Of the mighty striking force that hit 
Pear] Harbor, every ship but one destroyer 
was sunk before the close of the war. 

Five of the U.S. battleships disabled at 
Pear] Harbor, and later restored to service, 
were able to avenge themselves in a fair 
fight. California, Maryland, Pennsylvania, - 
Tennessee, and West Virginia were in the 
battle line whose thundering broadsides 
smashed a Japanese fleet at Surigao Strait 
in the Philippines, in the great 1944 Battle 
of Levte Gulf that virtually destroyed the 
Japanese Navy. 

Finally, Pearl Harbor was the Japanese 
warlords’ fatal blunder in grand strategy. 
Its consequences doomed their scheme of 
conquest—and instead, for the first time, a 

conquering army trod the soil of Japan. 
Never in modern times, says historian 
Samuel Eliot Morison, has an aggressor be- 
gun a war with such a smashing victory, and 
never in all history has one paid for his 
calculated treachery so dearly, 
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‘400’ RAPID SAW SET 
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Guarantee 
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All New 110 Volt Heavy Duty Arc Welder. You cannot buy a better welder any 
бый . and weld metal u 
ates heat to 10,000 degrees for cutting through steel plate. etc, NOTHING ELS: 
plete with heavy duty power cable, twin carbon torch, helmet, instruction book, red holder, and a 
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Try it for 10 days. If not completely satisfied, we will immediately refund your money without ques- 
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10 day money back trial plus full 5-yr. warranty. If дворане 


| return prepaid, we will repair or replace without charge. 
ORDER TODAY, ONLY $47.50 COMPLETE (220 V. $49.50) 
Pay balance plus C.O.D. charges on 


SEND ONLY $6.00. delivery or write for easy “PAY AS 


YOU WELD" Low Down Payment Plan, Welder details FREE. 
1808 SO. FEDERAL ST. 


| cnicage ILL. 60616 — 


ATTENTION 
TABLE SAW OWNERS! 
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Your Own Darkroom for $50 
[Continued from page 127] 


the head can be removed and be replaced 


by your camera to make a perfect copying 


setup. 

The other stuff. Accessories for a dark- 
room break down into three categories: 
what you have to have, what it’s nice to 
have, and the gadgets. 

Here are some of the things you have to 
have: three trays (for developer, stop bath, 
and fixer), a safelight, a thermometer, an 
easel (to hold the paper flat and permit 
adjusting the size and proportions of the 
picture), two print tongs (though lots of 
darkroom workers scorn them and prefer 
fingers), a film squeegee or fine cellulose 
photographic sponge (to squish off excess 
fluid after the film is washed), film clips 
(to hang the film up to dry). 

This sounds like a lot of equipment, and 
it is. But the cost can be surprisingly small. 
One mail-order house, for example (Spira- 
tone, 135-06 Northern Blvd., Flushing, N.Y. 
11354), sells all the equipment listed above 
for $15.53. (For $32.50 more, they'll add 
their Model 35 enlarger, with double-con- 


| denser system and parallelogram arms, 


complete with lens and lamp. Total for 
darkroom: $48.03.) 

The helpful extras. Here are some of the 
bits of equipment you don't have to have 
but that make darkroom work simpler and/ 
or add to the quality of your pictures. 

€ Print washer. It saves a lot of time 
and effort by letting you get away from the 
sink. You just drop in the prints and tum 
on the water. These cost from $4 up. 

€ Focuser. This is a small optical de- 
vice that helps in fine-focusing your en- 
larger. Cost: $2.50 and up. (One is 
included in the Bogen kit.) 

€ Timer. This is а help in setting pre- 
cise exposure time, and is especially valu- 
able when vou want to make a number 
of identical prints. Generally, vou plug your 
enlarger into the timer, and the timer turns 
the enlarger off when the exposure is com- 
plete. 

ө Print-drving equipment. There’s a 
wide choice here, starting with a no-cost 
dish towel (you roll or sponge the print, 
face down, on it), ranging through blotter 
rolls ($3 to $7, depending on whose you 
buy and where you buy them), ferrotype 
plates (for glossy prints: cost, about $3 
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for 12-by-17-inch size), and electric dryers, 
which start at about $12. About $20 will buy 
one with chrome surfaces for glossy prints. 

€ Print roller. This is a must if you 
use ferrotype plates or an electric dryer. 
Cost: $2 and up. 

ө Dodging set. This consists of some 
odd-shaped bits of opaque material with a 
piece of stiff wire to which you attach 
them. It costs about $1.50, but you can 
make your own set in 10 minutes with 
coat-hanger wire and cardboard. It’s handy 
for holding back exposure in small areas 
of the picture while other areas burn in. 

€ Odds and ends. The dime store will 
supplv many small needs more cheaply than 
will your photo store. This includes such 
items as a graduate (a measuring cup does 
the same thing), plastic funnel, stirrer, dark- 
glass bottles (prune-juice bottles are fine), 
and a magnifying glass. A Kodak “Master 
Darkroom Dataguide” is a handy adviser 
for solving darkroom problems. 

Contact printing. Among the things you 
need are a way to make direct, same-size 
prints from your negative. By examining 
these contact prints, you can pick out the 
best pictures for enlargement. You can 
make your own contact printer at very 
reasonable cost, buy one at an unreasonable 
price, or use a system like mine, which 
will set you back about 50 cents—the cost 
of an 8-by-10 piece of plate glass. 

I put an 8-by-10 sheet. of glossy paper 
on my enlarger baseboard, lay strips of 
negatives (emulsion side down) in neat 
rows on the paper, and place my plate glass 
carefully over the negs. Then I flick on 
the enlarger light for a few seconds and— 
prestol—Tve got a contact sheet. 

Finally, a word of caution. The dark- 


room bug is virulent. You'll know it has | 


bitten you when you start buying 11-Ьу-14 
—or even l4-by-l7—paper instead of 8-by- 
10. There's a thrill—not just big prints but 
giant prints! You'll know you have the 
disease when you start eyeing your old en- 
larger critically and wondering how much 
you could get for it as a trade-in on a 
Beseler 23C or an Omega D-2. And you'll 
know you're a goner on the day when you 
tell your wife, "Say, how about sending 
out photos this year instead of buying 
Christmas cards? In four or five hours in 
the darkroom we could turn out . . .” 
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GLAZING 


compound 


Gives best possible seal 
around window glass. 
Outlasts ordinary putty by 
years. For wood or metal 
sash. Remains flexible— \ 
won't harden and crack 
like putty. Resists heat, cold, moisture. 
Sold at leading hardware, building sup- 
ply, paint and specialty stores. 

D) Др DAP INC., Dayton 31, Ohio 

© SUBSIDIARY OF Abygh., Inc. 


Precision lathe 
incls. 3-jaw chucks, 
ii 1/10 hp motor 


UNIMAT 


| 1s 5 machines in 1 


| Amazing multi-purpose 
machine converts from 
precision lathe to vertical 
mill, drill press, surface 
| grinder and polisher in 
c 8 seconds! Price, $139.50, 

^j includes motor, lathe and 
| drill chucks. Easy-to-use 
| —detailed instructions 
show how. 50,000 units 
now in use by model 
makers, hobbyists and R 
& D labs. Write for free 
catalog, or send $1.00 for 
| photo-packed 40 page | 
| handbook, “Miniature 
Machining Techniques." 


Drill press 
head rotates 360° 


9 | 
ШИ ^^ Milling 
AM | machine. 
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AMERICAN EDELSTAAL, INC. 
DEPT. H-L6,350 BROADWAY, NEW YORK 10013 


GRINDS POLISHES 
DRILLS SHARPENS 2 
CARVES DEBURRS X 
Moto-Tool Kit 
MOTO -TOOL Illustrated 


THE POCKET SIZE MACHINE SHOP 


Handiest tool you'll ever own. Does fine detail work 
with pin point accuracy. Eliminates time consuming 
hand work. Gets into places difficult to reach with 
larger tools. 27,000 RPM. Collet sizes 1/8", 3/32" 
and 1/16". An industrial favorite since 1936. Wt. 13 oz. 


NO. 2 MOTO-TOOL only ................ .. $19.95 
NO, 2 MOTO-TOOL KIT with 23 accessories in 
IHE EN „з execs ворана ане .. $29.95 


NEW HEAVY DUTY NO. 3 MOTO-TOOL 


New high torque motor designed for hard industrial use. 
Same features as No. 2 plus 50% increase in power. 
NO. 3 MOTO-TOOL only in steel case ........ $29.95 
NO. 3 MOTO-TOOL, 23 accessories, steel case. .$37.95 
SEE YOUR DEALER OR WRITE FOR CATALOG 


Dremel Mfg. Co. • Dept. 1 126- Ls 6-Le Racine, Wis. —— Wis. 


CLOGGED SEWERS 


SAVE COSTLY 
PLUMBING! 
«. REPAIR 
PATENTED 
CUTTERS 
CLEAN 
1" TO 12" 


: PIPE 
: with Power | 


* FREE BOOK tells 


How To Clean All Drains 


Valuable advice on removing Roots, Grease, Detergent, ана in 


TOILETS, SINKS, URINALS, BATHTUBS, SHOWERS, HOUSE- 
TO-STREET SEWERS. Get rid of foul odors. Do your um rod- 
ding or start your own Business. Receive FREE SKETCH otf 
Plumbing Pipeline in average Building. Save Plumbing Bills. 
Tear this ad out now and write your name and address beside it 
for helpful FREE BOOK on Power and Ha Units. No Agent 


nd 
will Call. (Chicago UU Kildare 5-1702) MILLER SEWER ROD, 
N. CENTRAL AVE., DEPT. PSR, 4642 N. CENTRAL AVE., CHICAGO, ILL. 60630 ILL. 60630. 


GENUINE ALNICO 


DEPT. PSR, 4642 


IAGNET, 


EN PERMANENT NON-ELECTRIC, HIGHLY PRACTICAL. 
Conduct interesting experiments. Hundreds of uses. Retrieve valuable 
steel items such as runs, tackle from fresh or salt water, tools from 


tanks and drains. GUARANTEED. Try any magnet one week. imet 


back if you are not well pleased. 
S-BOO (Wt. 15 Ше, y Has pull of 350 Ibs, on steel block ..5$34 
5-710 (Wt. 53 Has pull of 225 lbs. on steel block .. 
5-625 (Wt. 49 ex Has pull of 125 Ibs. on steel block . 
$-600 (Wt. 40 oz.) Has pull of 100) lbs. on steel block .. 
5-575 (Wt. 18 oz.) Has pull of 75 lbs. on steel block . 
5.500 (Wt. 13 oz.) Hus pull of 50 Ibs. on steel block .. 
$-90 (Wt. 5 oz.) Has pull of 15 ibs. steel block .. 
5-44 Rod Magnets for Electric Guitars La” DIA. x 114" 12 for 
e Hot pad Marnets ....10 for $1.00 ... M is for ... 

Hobbyist Assortment of B8 small ma 
"SEND М.О. OR CHECK—WE PAY POSTAGE--SORRY мо C. 


MIAMI MAGNET COMPANY, 3240 N.W. 27th Ave., Miami, Fla. 3 
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Artificial Gravity for Astronauts? 

[Continued from page 89] 
sure difference between the ends of the 
canals generates a signal to the brain that 
indicates angular acceleration. The otolith 
apparatus is a pebble-size bone embedded 
in a jellylike substance and floating on hairs. 
The hairs project out of sensory cells, and 
the signal of those hairs that report the 
greatest load from the otolith is accepted 
by the brain as the “down” direction. The 
otolith apparatus responds to linear ac- 
celerations. 

The vestibular organs, we know, can be 
easily upset. Some people get dizzy on a 
merry-go-round. Some are subject to sea- 
sickness. Vertigo can play tricks even on 
experienced jet pilots. 

Moreover, the effect of sudden zero grav- 
ity is known to throw the body into a state 
of alert. In everyday life, zero gravity 
means free fall-caused voluntarilv if we 
jump from a diving board, or involuntary 
if we fall from a ladder. In either case a 
potentially dangerous impact is imminent 

—and the body is alerted to brace itself for 
it by the otolith’s zero-gravity message to 
the brain. 

What if there were no impact, and no 
all-clear signal either, after the otolith 
flashed its zero-gravity alarm signal to the 
brain? Some medical men feared dire ef- 
fects on the proficiency of astronauts, prior 
to man’s first ventures into outer space. 
We know now that this problem does not 
exist-at least not for experienced pilots 
who have been through many limited peri- 
ods of zero-g. 

They like zero-g. In fact, all our as- 
tronauts have commented that if zero grav- 
ity posed a problem at all, it was the feel- 
ing of extreme comfort—which tended to 
induce sleep and made it a little harder to 
stav wide awake during periods of little 
activitv or excitement. Possiblv the great- 
est readjustment problem was getting used 
to normal gravity again, particularlv after 
splashing down in the ocean and being 
tossed about bv the waves. 

Medical studies indicate that prolonged 
zero gravitv does have some phvsical ef- 
fects, quite similar to those of extended 
rest in bed. For example, the bodv's low- 
er extremities act as a pool in which much 
of our blood supplv is kept bv gravitv when 
we are standing upright—but they do not do 
so either in bed rest or in zero gravity. On 

Continued 
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Artificial Gravity for Astronauts? 
the average, therefore, the heart has to 
pump more fluid when we are lying in bed, 
or are in zero gravity. 

As a result, the heart flashes a signal to 
the kidneys to extract some of the blood's 
water, which is excreted as urine within a 
day or two. At the end of the bed rest, or 
exposure to zero gravity in space flight, the 
blood volume is promptly restored by an 
urge to drink water. 

Gravity's handy. Practical considerations 
may offer more reason for introducing ar- 
tificial gravity in space stations and inter- 
planetary spacecraft. When dirt doesnt fall 
to the floor, but keeps floating in midair, it 
can get awfully messy after a while. A space- 
craft cabin may be spick-and-span and sur- 
gically clean at takeoff. But after several 
weeks uf eating, drinking, conducting scien- 
tific experiments, and unpacking and storing 
auxiliary equipment—not to speak of the 
functions of body hygiene—things can be- 
come pretty clammy. Under artificial grav- 
ity, you can fry an egg in a pan, lay a book 
on a table, vacuum the floor, take a shower, 
and lead a normal life. 

Even more important, under artificial 
gravity you can use research equipment de- 
signed for normal earth laboratories. You 
don't have to redesign it to make it com- 
patible with the zero-g environment of a 
space laboratory. 

The first scientists have already joined 
our astronaut program—but, today, the de- 
mands for physical qualifications are still 
high. Astronautics is still in the experimen- 
tal stage, and any astronaut should be capa- 
ble of withstanding the physical strains of 
sudden emergencies. 

A decade ago, jet aircraft were some- 
thing for professional pilots to worry about. 
They have now been invaded by grandfa- 
thers, elderly ladies, and babies, while 
parachutes have been replaced by television, 
stereo music, and fancy food service. 

A decade from now, most of the inhabi- 
tants of a space station will be astronomers, 
bioscientists, medical researchers, engineers, 
and meteorologists. Todav's astronaut will 
have moved up into the role of station com- 
mander or member of his staff. And as 
space activities come to include more people 
from normal walks of life, artificial gravity 
will be the popular thing to have—because 
it makes life in space more like life at 


home. 
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FOUR-WAY 
Bost Low Coat 
Electuic ARC WELDER 
MONEY CAN BUY 


COMPLETE READY TO USE 


10 DAY 
TRIAL 


5 YEAR 
GUARANTEE 


"S WELDING 
MANU 


fa. 
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| WELD, BRAZE. SOLDER, CUT. Topsin performance and 
value. Ideal к educational, profitable, enjoyable. Мо exper- 
| ience needed. Use !&" welding rods and i4" carbons to make or 
repair auto bodies, fenders, trailers, boats, toys, furniture, farm. 
| equipment, garden tools, anything of metal, even aluminum. Op- 
Ee on 110 V. line. Produces to 11,000°. кари теайу to use. 
WORLD'S GREATEST WELDER VALU ww NEW. 
RE BUT YOU MANY „ы M БЕГЕН 
| ELDER. Over 500,000 in u 
| farmers, hobbyists and mechanics. '5 YEAR UNCONDITIONAL 
GUARANTEE. Simply return. We will repair or replace and | 
ship free of charge. You Get: FULL FACE SHIELD, heavy 
metal cabinet, ground clamp, 12 ft., heavy cables, SPECIAL 
combination carbon arc torch & rod holder, carbons, welding and 
ET rods, flux, que a a manual ORDER ead 
0-DAY UNCONDITIONAL MONEY BACK TRIA 
SEND ONLY $2. 00 and рау $12.95 plus COD: 
| | charges on delivery, 
or send only $14.95 for postpaid shipment in U.S.A. 


FREE 95 n a! dormi FREE | 
FOUR-WAY WELDER £Z 


(810 So. Federal St, Dept. R3-N, Chicago, 60616 


D CRANDFA THER ЧР 
3-4 FINE Now | TE 
E Red-i-Kut shop tested lans. Build for iH? : 
yonractt or sell at a good profit. SAVE 100's $$$. Narrow ЧИИК 
waist 83" tall models *'Spirit of the Century" and new $ 
"Spirit of Peace'' with amazing console base or stately :{ 
straight side ''Spirit of America''. “HOW-TO Photo- $ 
pack Plans with LIFE SIZE PATTERNS tell all—plus 4 
CLOCK BUYER'S GUIDE. Jet age heavy brass weight, IE € 
(Kuempel original) Westminster. Tube-bell chime move- "ЖАШ 
ments, gorgeous MOVING MOON dials. 5 i 
LYRE pendulums, 34" solid mahogany Jiffy Joint Kwik- И. 
Bilt case kits. $1.00 each plan. Rush $2.50 all three plus t$ { 
Free Bonus ‘‘Petite Grandmother'' plan, as folks have | : 
for over 50 years. 
pz Chime Works, 12 Kuempel Bldg., Minneapolis, Minn. "55416 


| Simple, sensible, 


bronze-silver 


BUILD: 
й RESTORE 
l...anything of wood | 


LET Constantine’s picture-packed Catalog- 
Manual help you build new furniture — help 
i you restore and refinish beat-up cabinets, 
chairs, chests, tables. Find instantly what- 
| ever you need. Newest materials plus plans. 
instructions. Largest selection of beautiful 
woods. Specialty tools. Products not found 
in stores or by mail elsewhere. Unsurpassed 
Ï values. Send for vast, illus. catalog NOW! 


CRA saat PRODUCTS 


Est. 1812 [7 RIT NC RU: 
i * Tear out ad. Mail with 25€ дтни ннен g 
for vast new CATALOG ewest Workshop Tools 
" . " Wood Finishes—Moldings 
Plus New ‘101 Project Ideas | Carving Woods & Patterns 
| == апе Kits —Lamp 
CONSTANTINE Hard-to-find Hardware 


e. Eastchester Rd., Bronx М.Ү. 10461 D 
ИШ ШШ ШШ ЫШ „ш NM NM NW 
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Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new ер substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!” 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H®, Ask for it at all drug 
counters. 


YOUR 
OWN 


-BUILD SU 


"FACTORY DISCOUNT PRICES FOR: 
e10-IN. TILT/ARBOR SAW 
eCOMB. DRILL PRESS-LATHE 
e12-IN. BAND SAW | 

e 18-IN. BAND SAW PLANS $ pv | 
оом. ВЕЦ ЅАМОЕК Í Patterns DEDUCTIBLE 


Kits from $15.50 to $39.95. Satisfaction guar- 
anteed. Built and sold for 20 years. 48,000 
units in use. Send for Plans today! 


FREE 
CATALOG 
GILLIOM MFG. CO. 


Dept. PS-12 St. Charles, Mo. 


Sm PROCESS YOUR OWN 8mm B&W 
Qmm. ог COLOR HOME MOVIES 


317.50 


Bp (Plus 30€ post. & handling) 
= Project your movies one hour af- 
ter shooting them! Simple! Economical! 


No Darkroom 
Required 


CINE TAXE! Entire developing process, 
INCLUDING LOADING, is performed in 
davlicht without ever removing film from 
camera spool. Plastic Cine Tank holds 30 
ft. rolls &/8mm H&W or Anscocolor. Less 
than 240 ounces of chemical fills tank. 
Complete instructions included. Satisf: = 
tion шагапеей or money back 

ad and your „мие of Cine TP Résulss 


B&W Chemicals, $2.50 

FREE! Write for 64 

page Cine Manual. 

SPECIAL! With this 

$2.25. Smm Film Slitter—yours FREE 
SUPERIOR BULK FILM COMPANY 

442-448 M. Wells St. € Dept. P5-126 e Chicago, Illinois 60610 


.make your own 


‘The Gem Maker comes complete with all 
necessary equipment, including a super- cred 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing; also complete 
Instructions, The complete equipment as shown, 
less motor and belt for only $36.50, | 
f.o.b., Burlington, Wisconsin, Write tos 
day for Information and litera- ра: 

ture, 


B&I MANUFACTURING CO. 


Dept. 5 Wis. 


SAW SHARPENING IS EASY 6 


Super Filer No. 11 joints and sharpens 
circular saws 6” to 10” with all teeth 
correct in height, depth, pitch, bevel. 
When file hits steel roller, teeth are 
finished. Saw runs true with $9.95 
no side pull Includes $8" file. PPD. 


Burlington, 


"TRU-CIRCLE'' 


saw set automat- 
ically sets teeth 
at 10° $5.95 
or more, 


PPD. i 
ONEY BACK GUARANT А 
A. D. McBURNEY, 1610 Victory Bivd.. Glendale, Calif. 91201, Dept. S-126 


186 | POPULAR SCIENCE 


Wild and Woolly World of Snowmobiles 
[Continued from page 58 | 


snowmobiles are subjected to. Oil doesn't 


: 


freeze up in two-cycle engines because it's ¢ 


mixed with the gas (from 20 to 30 parts | 


gas to one part oil). Two-stroke engines 
need no preheating and are simpler to 
maintain. The engines aren't especially ec- 
onomical, but you can cover about 125 
snow-covered miles on five gallons of fuel. 

You're off! Despite their small power 
plants, snowmobiles can hit speeds of over 
40 m.p.h. At high altitudes, though, they 
lose zip. Riding in the Rockies at 10,000- 
12,000 feet, my machine had to struggle 
to make 10-15 m.p.h. on some stretches, 


despite high-altitude jets in the carburetor - 


and adjustments to use a leaner mixture. 


There's about a three-percent loss of power- 


for each 1,000 feet of elevation. 

The power transmitted to the endless 
track drives the vehicle through a demand- 
type automatic transmission. The auto- 
matic variable-speed transmission has a 
torque converter that gives maximum 
horsepower for the load condition. When 
vou are running free and clear, the gear 
ratio is 1:1. Put a greater load on the en- 
gine, and its like stomping on your ac- 
celerator to pass. The ratio automatically 


multiplies, going to close to 4:1 for greatest - 


load capacity. 

Ski-scooters give you the feeling of sail- 
ing over the snow. Even going through 
five-foot drifts, they sink in only about 18 
inches. This phenomenal flotation charac- 


teristic is achieved by weight distribution. 


On the Bombardier Ski-Doo—the lightest 
snowmobile—ground pressure on the skis 
and track is only .24 p.s.i. On other ma- 
chines, it ranges up to .30 p.s.i. and more. 

Despite their reliability, snowmobiles 
should be operated with care. Steer clear 
of isolated areas when you are riding alone. 
Says Allan Hetteen, president of Polaris 
Industries, ski-scooter makers since the 
mid-forties: “In 15 minutes, 
ап take you so far you can't walk back.” 

And carry spare parts, he advises. In- 
clude spark plugs, chain repair links, a 
torque-converter belt, and some miscellan- 
eous nuts and bolts. A screwdriver and 
both plug and crescent wrenches might 
also come in handy. Carry some dry gas, 
but, if used, put it in only in small amounts 
so you don't dissolve rubber parts like the 
diaphragm in the carburetor. "B 


a snowmobile 4 


How Your Body Works at High Altitude 
[Continued from page 71] 


faction: The body achieves most of its 
adaptation to thin air in about two weeks. 

And he discovered something else. 
Some of his athletes had broken their alti- 
tude training by leaving camp for one to 
three weeks. On returning to altitude, they 
performed in an astonishing way. In fact, 
their performance was better than the best 
they had achieved during the first acclima- 
tization period. Some of the runners and 
swimmers even equaled or bettered their 
original performance at sea level. 

Balke concluded that the physiological 
adaptations developed through alternating 
periods of training at low and high eleva- 
tions—the type of situation in which the 
Turahumara Indians live—may be even 
more advantageous than one exposure. 

The search for information will continue 
until Olympic squads gather in 1968. Gov- 
ernment agencies and state universities have 
a dozen task forces at work. In the mean- 
time, certain conclusions have been made 
from experiments to date—knowledge useful 
to anvone who must live at altitude. 

€ Get at least 10 hours’ sleep during 
your first nights at altitude. 

€ Stand straight and give your lungs 
every chance to do their job. You'll be 
breathing faster and your chest muscles 
will be working overtime. 

€ Tests prove that a fit person adapts 
more readily than a sedentary person. Get 
in shape a fortnight ahead of time. 

® Smoke and drink as little as possible 
and you will adapt more quickly. 

€ Avoid swimming any distance alone. 
An easy swim at sea level can become a 
tragic impossibility at altitude. 

ө During hikes or walks, cut your sea- 
level pace down by about 10 percent. A 
brisk walker takes 120 steps per minute. 
Cut speed to under 100. 

€ Avoid people with colds and try not to 
catch one. Be very certain that your food 
and water are not contaminated. Exposure 
to altitude causes bodily changes that re- 
duce resistance to bacteria and viruses. 

€ On returning home, take advantage of 
the fact that, after two weeks in the High 
Sierras or their equivalent, you are probably 
a better man than ever. Your endurance is 
greater, your blood is richer, 
nerves are steadier. 
new strength. 
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GOVT. SURPLUS гасе SAVE 2 90 


HEAVY DUTY AC GEAR MOTOR 


ceris 14 HP e 1725 RPM's. Runs on 115 

V. 60 cycle, single phase. Continuous 

Moy. о (нр aa” keyed output shaft 

120 RPM, All metal gear case construction. 

Exc.for conveyor belts, garage door openers, , 

any heavy duty-low speed use. 1134” L х 7344" w x 6" H. 
Sh wt. 24 lbs. NEW. 5 MI purchase. Specify model VW120. 
A $52 value. Now $24. 


|! Rugged, deluxe winch with ball bearing 

| construction throughout motor & gear train. 

High gear reduction. Rated cap 3000 lb, 

z | pull. Contains reversing switch. Rugged 

34” plate steel mounting base with outrigger support. 22" Т, x 
8" Н. Handles 250" of 14" cable. Built for 12 V battery 
operation: also operates on 6 V at reduced cap. & speed. A must 
Boat loading trailers, etc. Shpg. wt. 


GOV'T COST $490, NEW. 90-day guarantee, 


BO Ibs. Approx. 


Model E-D $79.50 


DC JET GENERATOR ARC WELDING KIT complete 
with GE Type CM Gen (30 V. D.C., 400 AMP, 3000 RPM: 
ampere rating is for continuous duty, intermittent amperage 
is 500 tp 600 amps), Also 2 rheostats, 1 voltage reg., 1 volt- 
meter, 1 electrode holder, 1 welder's mask, 1 toggle switch, 


10 Ib, vacuum packed 1g in. welding rods, pair welder's gloves 
& spline coupling. All units guaranteed pre-tested, Wt. 110 Ibs. 
Approx, GOV'T COST $700, All items $64.50 


Ce". Fm o Өй Soe 


HEAVY DUTY MAGNET Fantastic power, 
will pull 125 s. on steel block. Excellent as 
UH NEUE эку „зс Picks up all ferrous metals, 

dLa Lx 159" Wx 4" H. Shpg. Wt. З lbs. $7.95 


NEW! BIG 1966 CATALOG 


Send 25c for amazing catalog with 1000's 
of bargains in hydraulics; electrical, ma- 
rine, automotive items, etc, Order from 
ай. Prices FOB. 506p deposit for COD, 
Pls. include your zip code number. Satis- 
fying mail order customers thru-out the 
world since 1945. 


“AIRBORNE SALES CO, гос 


8501 Stellar Dr. • Box 2727 * Culver City, Calif. 30230 


Here's a proven, practical way 
to earn sparetime cash while you 
develop a morney-making business of 
your own. Investment is small. There's 
no overhead, no stock to carry, no 
selling involved. Automatic Foley Saw 
Filer, easy to operate, tiles combina- 
tion saws, hand, band and circular 
Saws. мо experience needed, 


| Eam $3 to 6 An Hour In Sparetime 


Get started now and watch your business grow! Thousands are 
earning cash this easy way —many build a complete sharpening 
service With year around profits. You can, too, with the easy-to- 
follow Foley Plan—write us today! 


FREE BOOKLET SHOWS HOW 


Fact filed booklet tells you how to start a spare- 
time business; how to get new business. Hush coupon, 
get "Money Making Facts" and details on Easy Pay- 
ment Plan. No salesman will call. 


| Foley Manufacturing Co. 
1208-6 Foley Bldg., Minneapolis, Minn. 55418 


eae FREE BOOK—"‘Money Making Facts", and Time Payment 
lan 


State Zip Code 
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M HEAVY DUTY BATTERY WINCH 


Li i-is inan 


MAIL 
ORDER 


GIVE YOUR SMALL DRILL A BIG BITE 


Make your V4" or Js" electric drill more 
versatile with Converta-Chuck. Simply in- 
sert shaft into drill chuck like regular bit, 
tighten with key. Opens to accept shanks 
up fo 1/5", enables use of largest tools. 
Wood bits, masonry bits, augers, oversize 
mill-sized bits. Like having extra oversize 
drill at fraction of cost. Durably made of 
fine tool-steel for long life. Only $1.29 plus 
25¢ postage. From Greenland Studios, Dept. 
PS-12, Miami, Fla. 33147. 


VELOUR GOES KING-SIZE 


We specialize in sizes for tall and big men 
only, Sleeves up to 38", bodies cut 4" 
longer. Large selection of McGregor Jack- 
ets, Arrow Shirts, Sweaters, Sport & Dress 
Shirts, Slacks with longer inseams, extra 
long rise, Robes, etc. All proportioned for 
tall & big men only. Plus 80 Shoe Styles 
10-16 AAA-EEE, Hush Puppies, Dress, Cas- 
uals, Boots. By mail only. 100% Guaran- 
teed. Free 72 page Color Catalog. King- 
Size, 4930 King-Size Bldg., Brockton, Mass. 


SHOPPERS' MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. 


Please include your zip code. 


AIR LIFT AUTO LEVELERS 


These tough, inflatable butyl cylinders 
raise the rear of your vacation-loaded car 
to safe, normal riding level. Air lift Auto 
Levelers literally lift excess weight from 
overworked springs . . . also minimize 
sway on turns and absorb impact of bumps. 
Simple to install—no parts to remove from 
car. Ideal for camping, a ''must'* for trail- 
ering. Low as $33.95 per set—tell us model 
of car. Free literature. Air Lift Company, 
Dept. PS, 2330 W. Main St., Lansing, Mich. 


ELIMINATE FASTENER MISTAKES 


For all machine screws to 5/16", the amaz- 
ing Screw Chek'r tells size (inch & number), 
threads-per-inch, length, diameter, proper 
clearance drill size and best tap drill size. 
Also tells size and length for wood, sheet- 
metal and drive screws & std. rivets. Cuts 
screws to length. Straightens bent screws. 
3"x5" satin chromed steel plate. Only 
$3.98. Order now for Christmas. Ruelle 
Bros., Dept. 1266, P.O. Box 114, Ferndale, 
Michigan. 


is 


COMMERCIAL SLOPE GAUGE (PAT.) 


Have you ever wondered what the exact 
Slope or Pitch is? Reach for Direct Reading 
Commercial Slope Gauge. Place on Old 
Work, adjust movable arm until bubble in 
level is in center, tighten wing nut, read 
scale from 1/16" to 12" in a Foot directly. 
Used on New, Bottom or Top of work. Ano- 
dized Aluminum. $24.50 prepaid. Hans F. 
Geiger & Associates, Inc., 5845 N. New 
Jersey Street, Indianapolis, Indiana 46220. 
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GIVE A DROP DEAD CIGARETTE BOX 


For the man who is dying for a cigarette, 
this 334" x 1" x 11/5” completely metal, 
patented, copper color coffin is a true rep- 
lica of the real thing . Beware—your 
friends will fall in love with it. So-o-o buy 
several for gifts. No others like it. Beat the 
official government warning on cigarette 
smoking. Send $2.95 + 5¢ handling for 
each prepaid DROP DEAD COFFIN to An- 
drea Specialties, Dept. PS-611, 12514 
Davan Drive, Silver Spring, Maryland 20904. 


8700 LB. TEST NYLON TOW CABLE 


If ever stuck in snow, mud or ditch, noth- 
ing is handier in your car than a super- 
strong All Nylon Tow Cable. Test proven to 
over 8700 Ibs. pull, more than enough for 
heavy cars & trucks. One end has heavy 
steel clamp snap, other end looped. 15’ long. 
Also invaluable in home & industry. 8700 
Ib. test model, $4.98 ppd. 6,000 Ib. test 
model for average car, $3.98 ppd. Guaran- 
teed. Scott Mitchell House, Dept. PS1266, 
415 So. Broadway, Yonkers, M.Y. 10705. 


ORGANIZE YOUR SPACE 


By placing an ''Opti-Man'' space control 
center on top of any table, desk, or bench- 
top, your area can be changed into a neat, 
efficient, well-organized project center. The 
control center is compact, light-weight unit 
made of durable polyethylene. Parts and 
tools all within easy reach, Model 606A 
size 15" wide, 35" long, 61/2" high. 
aie 75 shipped freight collect. Wt. 8 Ibs. 

D.E.C. Assoc., P.O. Box 6, Los Alamitos, 
Calif. 90720. 


NEW TWIST PAT. POSITIVE DRIVER 


New screwdriver locks screw in driving po- 
sition with absolute rigidity. Simple re- 
lease. Then converts to conventional driver. 
Amazingly easy to start & drive screws in 
wood, sheet-metal, plastic, etc. Excellent 
time saver in hard-to-get-at places. Fits 
screws of sizes 6 thru 10, Crafted for years 
of rugged service. Avail. in 2 lengths 
(14с566) 934" long for $2.50 & (4cs66) 
734," long for $2.00 ppd. KY Screwdriver 
Co., Box 27153, Indianapolis, Ind. 46227. 


MAIL 
ORDER 


SHOPPERS’ MART 


For information on how you can place an ad in this profitable section, write or call 


3" ASTRONOMICAL TELESCOPE 


See stars, moon, phases of Venus, planets 
close up. 60 to 180 power—famous Mt. 
Palomar reflecting type. Aluminized & over- 
coated 3" diameter f/10 primary mirror, 
ventilated cell. Equipped with 60X eyepiece 
and mounted 3X finder scope, hardwood 
tripod, FREE: ‘‘STAR CHART''; 272-page 
"HANDBOOK OF HEAVENS": "HOW TO 
USE YOUR TELESCOPE’ book. $29.95 Ppd. 
Order Stock 285, 050N. Edmund Scien- 
tific Co., Barrington, N.J. 08007. 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator. 
Generates up to 90 volts by turning crank. 
Use in high impedance relays. Charge 
ground & bring up night crawlers for bait 
or study. 2 Alnico Magnets alone now 
worth more than original gov't. cost of 
$15. Wt. 2 lbs. $6.95 Ppd. Order Stock 
No. 50,225 M. Mtd. with light, to demon- 
strate electricity, $11.95 Ppd. Order Stock 
#£50,365N. Edmund Scientific Co., Barring- 
ton, New Jersey 08007. 
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GIANT SURPLUS BALLOONS 


"Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy black rubber. Inflate with vacuum 
cleaner or auto air hose; or locally avail- 
able helium for high rise. 8' diam. $2.00 
Ppd. Order Stock 3£60,568N. Edmund 
Scientific Co., Barrington, N.J. 08007. 


Harry Fleischman, Popular Science, 355 Lexington Ave., 


“FISH” WITH A MAGNET 


Go treasure hunting on the bottom! Fas- 
cinating fun & sometimes profitable! Tie a 
line to our 5-Ib. Magnet—drop it overboard 
in bay, river, lake or ocean. Troll it along 
bottom—your ‘‘treasure’’ haul can be out- 
board motors, anchors, other metal valu- 
ables. 5-lb. Magnet is war surplus—Alnico 
V Type—Gov't cost $50. Lifts over 150 Ibs. 
on land—much greater weights under wa- 
ter. $12.50 Ppd. Order Stock 7270,571N. 
Edmund Scientific, Barrington, N.J. 08007. 


^ 
WFF'N PROOF—GAMES OF LOGIC 


Practice abstract thinking and math logic. 
Developed by Yale prof. If you think learn- 
ing should be fun, try WFF'N PROOF brain- 
to-brain combat! 21 games of progressive 
difficulty. Starts with simple games mas- 
tered by 6-year-olds, ends with subtle logic 
to challenge professional logicians. 81/2" x 
53A" case contains logic cubes, playing 
mats, timer & 224-p. book. $6 Ppd. Order 
Stock 2£60,525N. Edmund Scientific Co., 
Barrington, M. J. 08007. 


WOODEN SOLID PUZZLES 


Here's a fascinating assortment of 12 differ- 
ent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Order yours now. $3.00 Ppd. Order Stock 
##70,205N. Edmund Scientific Company, 
Barrington, New Jersey 08007. 


N. Y. 10017. Phone: 212-687-3000. 


AMERICAN MADE OPAQUE PROJECTOR 


Projects illustrations up to 3"x3WV$5", en- 
larges them to 30" x 35" when the screen 
is only б!» feet away. No film needed. 
Projects color or black and white. Primarily 
intended for children. Operates on 115 V, 
А.С. 6 ft. extension cord and plug included. 
Operates on 60 watt bulb, not included. 
Size 12"x8"x41/;" wide. Weight 1 Ib. 2 oz. 
Plastic case. $7.95 ppd. Order Stock 3f 
70,199N. Edmund Scientific Co., Barring- 
ton, New Jersey 08007. 


NEW MODEL DIGITAL COMPUTER 


Solve problems, tell fortunes, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes. Colored 
plastic parts easily assembled. 12"x3'" 
x434". Incl. step-by-step assembly dia- 
grams, 32-p. instruction book covering op- 
eration, computer language (binary system) 
programming, problems & 15 experiments. 
$5.98 Ppd. Order Stock 3£70,683N. Ed- 
mund Scientific Co., Barrington, N.J. 08007. 
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GIANT FREE CATALOG 


Completely new 1967 Catalog. 148 pages 
packed with nearly 4,000 unusual bargains. 
Exciting new categories. Many new items. 
100's of charts, illustrations. Many hard-to- 
get war surplus bargains. Enormous selec- 
tion of telescopes, microscopes, binoculars, 
magnets, magnifiers, prisms, photo com- 
ponents, etc. For hobbyists, experimenters, 
workshops. Shop by mail. No salesman will 
call. Write for Catalog ''N'" to Edmund 
Scientific Co., Barrington, N.J. 08007. 
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MAIL 
ORDER 


More than 800 types of tubes—oll brand- 
new and warranteed for 24 months—are 
available at a new flat discount price of 
only $1 each, regardless of list price. In- 
cludes new color tubes, latest circuits, vir- 
tually all types used today. All orders 
shipped the same day received, Send $1 for 
each tube plus 50¢ handling on entire or- 
der. Write Department PSM-126, Universal 
Tube Company, Ozone Park Station, New 
York 11417. 
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EYEGLASS REPAIR KIT 


These rubber rings will stop your eyeglasses 
from slipping down the nose. Will renew 
firmness. Simply slide over arms of eye- 
glasses. Not visible when on. 4 pair eye- 
glass hinge screws fit any standard eyeglass 
frame. Bross and steel miniature screwdriver 
manipulates easily for any eyeglass adjust- 
ment. All products manufactured in U.S.A. 
Send $1.00 postpaid for complete kit to Eye- 
Care Co., P.O. Box 36, Somerdale, New 
Jersey 08083. (Include your zip code number.) 


JON-E TWIN-PAC $4.44 VALUE NOW $4 


Here's an ideal Christmas gift for anyone 
who works or plays outdoors during the 
cold Winter months. Fully guaranteed, a 
Jon-e hand warmer heats without flame 
all day on one filling of fluid. The new 
Jon-e Twin-Pac contains a stainless steel 
Jon-e warmer, an 8 oz. can of fluid 
and carrying bag. A $4.44 value—now only 
$4.00 postpaid from WHN Sales, 735 Rand 
Tower, Minneapolis, Minnesota. 
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SHOPPERS’ MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 
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DRY9*FILTER*SMOKING PIPE 


Revolutionary new Briar Pipe imported 
from Spain gives you the coolest, driest 
smoke you ever had. light os a feather. 
This amazing invention will astound you 
with the sheer smoking enjoyment that can 
be yours. Removable bowl—one piece fitted 
filter combine to make this pipe cool, dry 
smoking, and safe. Only $1.95 each, 3 for 
$5.00 postpaid. Order today from Grand- 
Com, Inc., Dept. PS12, 1152 Sixth Avenue, 
New York, М.Ү. 10036. 
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SILVO (BRAND МАМЕ) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy Boxes, Channellock, Bonney, 
Herbrand, Helios, Vise-Grip, Glue Gun, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., Dept. PSD-12, 107 
Walnut St., Philadelphia, Pa. 19106. 


SPRINGBOARD® 


Set up experimental circuits fast. No solder- 
ing. Easy for hobbyists, technicians, engi- 
neers to use. Pointed tool forces apart turns 
of springs so component leads and wires can 
be inserted. No damage to leads. Compo- 
nents, SPRINGBOARD re-usable indefinitely. 
120 springs, each holds 9 leads. $7.95 ppd. 
incl. pointed tool and one bracket for hold- 
ing your switch or volume control, etc. 
Barry Instrument Corp., 10804 Kaylor St., 
Los Alamitos, Calif. 90720 


COLONIAL SWORD CANES 


Oriental designs intricately carved in cam- 
phor wood. On the handle the face of an 
inscrutable Confucius. No British Colonial 
gentleman would have walked the streets of 
Singapore or Mandalay without his sword 
cane. The old craftsmen of Taipei are about 
all gone. Sword canes like these are col- 
lectors items. Soon you may not be able to 
get them at all. A great buy at $14.95 ppd. 
while they last. Meredith Separator, 66 
Fleischman St., Cleveland, Mo. 74734 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box  4327-A-2, 
Northeastern, Dearborn, Mich. 48126. 
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ELECTRIC FOOT WARMER 


No more cold feet . . . Keeps your feet and 
ankles comfortably warm. The ELECTRO- 
MAT is made of oil resistant rubber. Op- 
erates on an 110-volt AC or DC outlet, 
consumes less than 100 watts . . . 14"x21". 
Can be used by anyone in office-store-fac- 
tory or home. 12 mos. guarantee. ONLY 
$8.95 ppd. Interstate Rubber Products 
Corp., Dept. 509, 908 Avila Street, Los 
Angeles 12, California. 


CLASSIFIED ADS $1.40 per word ре 
advance. Minimum ad, 10 words. А 
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1 AUTOMOBILES & 
MIDGET CARS 


AUTOMOBILE Literature, antique thru 
modern, Photos, catalogs, Manuals. Infor- 
mation free. Enthusiasts, Box 451A, Mt. 


Clemens, Mich. 48043. _ 
2 AUTO SUPPLIES & 
EQUIPMENT 


JEEP Parts Catalog: Military and Civil- 
јап. For owners, dealers, garages, service 
stations. Save $$$. Surplus and replace- 
ments, American Auto Parts Co.. 1830 Lo- 
cust, Kansas | City, Missouri 64108. 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves, Etc. Catalogue $1.10. Antique Auto 
Parts, PS10 Milwaukee, Wisconsin 53204. 


PARTS Model “A.” List 25c (Refund- 
able) Matco, Box 135, San Pedro, Calif. 


AUTOMOBILE Trailer Lighting Instruc- 
tions $1.00. R. F. H. Systems, 1487 Harmon, 
Winter Park, Florida. 


POSITIVE Protection Against Auto 
Thieves: Gossner Cable Lock— world's only 
retractable steel cable lock—locks your 
hood, protects battery, carburetor, Tough 
24" cable reels out, winds back (and locks) 
into stainless steel case. Lock -24—$3.50 
ppd. Inter Pacific Ltd. ( Lockmaker), 33 
Joseph court, San Rafael, Calif. 94903. 


JUST Out! While they last . . send 
for new J.C. Whitney 236-page Auto 
Parts. Accessories Catalog. Save up to 
5055; on over 100.000 items for all makes, 
models of cars. trucks, imported and 
sports cars, Model “А”, “TU from 1909 
thru 1967. Latest Hollywood Accessories, 
Custom and Hi-Speed Equipment. Rush 
25c for postage, handling—refundable on 
first order. Whitney, 1919-PS12 Archer, 
Chicago, Illinois 60616. 


CROSLEY New, Used Parts. 
mont, N. Y. 


FOREIGN Car Parts, Discounts. Box 7. 
Elmont. N. Y. 


SECRETS of Auto Financing. Booklet 
Tells How to Save Hundreds in Interest 
Charges on your Credit Purchase, Charts 
Show Exactly What Your Payments 
Should Be. Send $1. To: The Lane Co., 
Valdosta, Georgia. 


HIGHEST bidder — Garage 
parts for old model cars. Write to: 
Hector, Borger, Texas 79007. 


WONDERFUL Christmas Gift For Dad. 
Aluminum Wheel Chocks. Soiid Base. 
Guaranteed. $6.95 Pair Р.Р. Mar-King 
Wedg-It. Inc., 14 Lennon Place, Whites- 
boro, N.Y. 13492. 


3 AUTO TRAILERS 


PICKUP Camper, Trailer or Pickup- 
Cover—Build ‘Yourself, Save! Complete 
plans $3.95 each. Econoline Camper, Fold- 
out Trailer, Bus Conversion drawings, 
$2.95 each. Satisfaction guaranteed. Equip- 
ment Catalog $1.00 (refundable on first or- 
der) Details 10c. Viking Camper Supply. 
94-J Glenwood, Minneapolis, Minn. 55403. 


WILD Life Decals, full color, large. Free 
Folder. Dealer inquires invited. Washing- 
ton Poster Co., 16824-PSC Pacific Highway 
So., Seattle, Washington 98188. 
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USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Agents Wanted 
Antiques, Relics & Indian Goods.... 
Art Instruction, Cartooning, Sign 
Painting „ж que eek ee азш а on 
Astronautics 
Authors Service 
Auto Supplies & Equipment......... 
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Automobiles & Midpet Cars......... 
Aviation 


Batteries, Generators, Etc. 
Boats, Inboard & Outhoard Motors.... 
Body-Building Courses, Jiu HRS; Etc. 
Books & Magazines ...........«%=- 
Business Opportunities ........ 

Buy It Wholesale 


Cameras, Photo Supplies 
Camping Equipment & Tents........ 
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Coins & Currency с .. assa оаа n + 


Contests 


Detectives 
Do-It-Yourself 
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Dogs., Birds, Hamsters А lets, 


Earthworms, (Crickets, Frogs........ 
Educational & Instruction 
Electrical Supplies & Euipment..... 
Electric Trains 
Emploxment Information 
Enzines, Motors, Etc. 


Farms, Other Real Estate . 
Field Glasses, Telescopes 
For Inventors 
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Formulas, Plans, Etc. 
Gemstone & Costume Jewelry........ 
Gifts 
Government surplus 


High-frade Salesnien 
Hobbies, Collections 
Home Craftsman 
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Inventions Wanted 
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Jokes, Games, Novelties, Etc. ....... 


Loans By Mail 


Machinery, Tool Supplies, 
Maric Tricks, Puzzles, Fic. 
Manufacturing : oat 
Minerals & Precious stones Ea EO AC ware 
Miscellaneous 

Models, Model Supplies 
Moneymaking Opportunities .... 
Motion Pictures & Color Slides 
Motorcycles, Bicycles & Supplies 


n m à ma $B dá dà à ш # ава & " -" mw * 


Etc. 


т жя = а = s» & m юш 


E = E ш 


"^ d тоё oe =т=т B8 B + HÀ B * ъъ з әш B 


а ш & ш п а w kb kW а # 


E + T 


Musical i aa et and Sane Writers .. 
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Old Gold. 
Personal 
Phonograph Records 
Plastics 


Jew Siri 


Multivraphing, Ete. 
Outfits, Supplies 
Profitable Occupations 
Radio, TV, Electronics, 
Remailinye Service 
Rubber Stamps & Office Supplies 
Science & Chemistry 
special SOrviCes ...2.» xo ommo mro 
Sporting uwis, Guns, Fishing Tackle, 
BIN ecc а at CERTE EN RE e as X LAE ЦОЯ 
Stamp Collecting 
Treasure Finders & Geiger Counters .. 
Wanted to Buy... 
Watch Repairing 
Wearing Apparel ...............- 
Welding, Soldering ... 
Western Merchandise 
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РОРШІАК 
SCIENCE 
MONTHLY 


355 Lexington Ave. 
New York, N. Y. 10017 
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date for February issue (on sale 
No cancellation after Dec. 10th. 


Send copy and remittance О. E zem HDD Adv. Mgr. 


4 MOTORCYCLES, BICYCLES 
AND SUPPLIES 


RECONDITIONED Motorcycle Motors. 
Large Stock. Indian, Cushman, Vespa. 
Mustang. Royal Enfield. Parts. Indian Mo- 
torcycle Sales, Kansas City, Mo. 64127. 


HARLEY-Davidsons — Used bargains. 
New, used parts, accessories, all models. 
Bulletin 35c, Enuth's (Factory Dealer), 
PE W. Fond du Lac, Milwaukee, Wis. 


KART Frame $5, Simplex Motorcycle 
$5. Cushman $5, Indian Scout $45. less en- 
gines. Engines $2 up. Isetta $75, Kart 
$15. Minibike $30. (Mailorder Only). Send 
25c (35c For First Class Mailing) for Di- 
rectory-Catalogue Number 131, listing 
these and hundreds of other Bargains, 
Homebuilders Parts, Plans. etc. Midget 
Motors Directory, Athens, Ohio. 


CONVERT Bicycle to Motorbike! Plans 
$1.00: Go-Byk Industries, Box 38, 
Rothsay, Minnesota 56579. 


HONDA 50 to 90-S Big Bore & Stroker 
Kits. Columbia Eng., 2105 E. 37, І. А,, 
Calif. 90058. 


MINI-BIKE plans $1.00. W. Johnson, 
3812 Allison St., Brentwood, Md. 


HONDA $25, other bargains. Send 50c to 
Motorscooter, 1837 Harriman, Bend, Ore. 


NO-weld Minibike plans. $2.00. Westate 
Enterprises. Box 537-PS3, Campbell, Cali- 
fornia 95008. 


5 AVIATION 


BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land/water, 
powered by ordinary lawn mower engine. 
Easy to build. Fun to fly. Complete Plans, 
Kit. Brochure and Photo Review $3.00. 
Write: Herb Bartlett, Box 367-B, Silver- 
dale, Washington. 


PROPELLERS, Plans, Kits, Supplies for 
airboats, snowplanes. Gauges, spark plugs, 
gas-oil hose, oil coolers, primers, wrenches, 
switches. propeller hubs, engine mounts. 
Corvair-Volkswagen Conversion parts. 125- 
190 Lycoming engines, manuals, gaskets, 
parts. Catalog $1.00. Banks-Maxwell, Box 
3301G, Ft. Worth, Texas 76105. 


JM PORTABLE Helicopter, Kits, Plans, In- 
formation 25c. Compcop, Box 1267, Red- 
wood City. Calif. 94064. 


AIRBOAT - Snowsled - Hovercraft - Au- 
togyro Propellers, Plans. Supplies. G.E.M. 


drawings, engines. 6-blade fans. Experi- 
mental. novelty, test propellers. Catalog, 
drawings, photographs. $1.00.  Esco-S, 
Brookport. Illinois 62910. 

5A ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 32. Colorado. 


6 BATTERIES, 
GENERATORS, ETC. 
COMPLETE Rebuilding Manuals! Bat- 
teries $3.00. Hydraulic Jacks $3.00. C.O.D. 


Accepted. Bayer Publications, 938 Betty 
Avenue, Neenah, Wisconsin. 
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ELECTRICAL SUPPLIES 
& EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies Send $1, Refundable. For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division, 
Dept. N7, 3543 East 16th, Los Angeles, 
Calif. 90023. 2 ME 

METERS—Surplus—New—Used. Panel 
and Portable. Send for list. Hanchett, Box 
5577, Riverside. Calif. 


7 


8 WELDING, SOLDERING 
175 AMPERE 15" transformer welder. 
$29.95 F.O.B. Essay Mfg. Co., Quincy, 
Mas. 02169.  —— 000 ne 
WELDERS—110-220 150 Amperes $49.50. 
Morris, 1070 Inner. Schenectady. Y. 
12303. u BEEN асе 
CHEMICAL Cel—Welder—Thick Heavy 


elds. Or Burn Through Half Inch Plate. 
Simpie Construction. Build In Minutes. 
Send Stamped Envelope For Information. 
Are-Cel, Betteravia, Calif. 


9 MACHINERY, TOOL 
SUPPLIES, ETC. 


BUILD your own, Drill Press, Power 
Hacksaw. Lathe, Compressor, Sanding Ma- 
chine. Complete drawing and instruct- 
tions 50c per unit. Parts available. Struck, 
9811A М.Е. 34 St.. Ft. Lauderdale, Fla. 


33306. TEE 


GNETIC chuck V Blocks & Paral- 
icin’ ER Finders, Thread Measuring 
Wires, Sine Bars,  Hi-Precision—-First 
Quality—Low Prices. Factory Distributors 
wanted. Be the dealer in your locality. 
Buy for yourself and sell to others. Liberal 
discount, products guaranteed. Est. 1943. 
Write for brochures. Fisher Machine, 11704 
Inglewood, Hawthorne, Calif. 90250. Please 
See Edge Finders In September, October 
Or November 1986 Shoppers Mart. 
belio en ca Sc E onu БАНАНА 


MICROMETERS —Indicators — Cutters 
— Chucks — Drills — Rods. Campbell’s, 
1424 Barclay, Springfield, Ohio 45505. 
FE наананананааны == ыаанаааааааааананайи Р 


10 ENGINES, MOTORS, ETC. 


GM INJECTOR Parts and Pumps Want- 
ed—Used or New. Mayer. 2093 East 19th 
St., Cleveland, Ohio 44115. 


CHAIN Saws. Motor Bikes. Electric 
Tools. Wholesale. Catalog 25c. Loren Prod- 
ucts, Danville, Tllinois. 


11 BOATS, INBOARD & 
OUTBOARD MOTORS 
PLANS & Patterns, Frame Kits, Boat 
Kits, world’s largest catalog over 200 


proven designs including 40 new com- 
plete Boat Kits, fishing boats, cruisers, 
sailing. ski boats, houseboats, inboard 
and outboard hydroplanes. Send $1.00 
for large 1967 catalog or $2.00 for cata- 
log plus boat building handbook to Clark 
Craft, 1709-S Niagara Street, Buffalo. 
New York, 14207. 
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blueprints. 
trated “Build a Boat” catalog includes 
Fishing Boats, Garvies, Cruisers, Catama- 
rans, Houseboats—Outboards, Inboards, 
Sallboats—715 to 38’. "How to build a 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free Catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
water, Mich 


BOAT Plans, Full size Patterns, and 
Frame Kits especially prepared for ama- 
teur builders. Save the “Glen L” way by 
selecting from modern up to date designs 
—Deep Vee's and SK styled inboards and 
outboards— Cruisers —Houseboats — Sailing 
Catamarans—Every type from 8' to 35’. 
Huge New 80 Page Catalog 50c. Glen Ma- 
ише, 9152 Rosecrans, Bellflower, Calif. 
90707. 


WORLD'S Fastest Boats, Hydroplanes. 
runabouts, inboards, outboards. Ski and 
class. Plans, kits or complete. Big cata- 
logue 25c. Champion Boats, Dept. 11L, Box 
9215. Long Beach, California. 


FIBERGLASS boat covering. Wholesale 


rices. Free literature and sample. Sei- 
ert's, Box 1206-X, Green Bay, Wisconsin. 
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FIBERGLASS. Resin, Foam, Brass, 
bronze screws. Prepaid. no tax. Boat plans. 
Free catalogue. Stiles, 11-S Mantua Hts.. 
New Jersey. 


BUILD Your own Inboard Engine from 
Chevy, Ford V-8s, etc. Complete kits. 
Send for information. Star Marine En- 
gine Works, Berkeley. California 94710. 


TIA GOVERNMENT SURPLUS 


JEEPS from $50.00. Many other bargains 
direct from Gov't. Complete ‘buying di- 
rections" plus our ‘color’? Surplus and 
Camping Catalog $1.00. Quality Surplus. 
P12, 2546 W. Michigan, Indianapolis, Ind. 
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CHEEP Jeeps. $537? (Repairable). Buy 
one or hundreds from U.S. Surplus. Offi- 
cial information plus Free Surplus Cata- 
logue 50c. Box 9TFPS, Abbottstown, Penna. 


J CHEEP Jeeps. Buy From Gov't. Full In- 
formation 25c. Box 789 TFS, York, Penna. 
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JEEPS From-——$52.50, Typewriters From 
—$4.15, Cars From—$31.50, Walkie-Talk- 
ies, Motorcycles, Airplanes, Boats. Түрі» 
cal “As Is" Bid Bargains From Uncle 
Sam. Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402-511, 
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plus Information, PS Headquarters Build- 
ing, Washington 6, D.C. 


JEEPS Typically From $53.90— Trucks 
From  $78.40— Boats. Typewriters, Air- 
planes, Sporting Equipment, used. 100.- 
000 Bargains Direct From Government, 
Many in Your Area. Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
ne Box 820-8, Holland, Michigan 


12 BODY-BUILDING COURSES 
JIU JITSU & ATHLETIC 
EQUIPMENT 


DURO-Stress Complete Illustrated Body- 
building Course, U.S. Government Ap- 
proved Method. Increase Strength 1006; 
in 20 Weeks. Send $5.00 To: Duro-Stress, 
1226 E. Michigan Blvd., Michigan City, 
Indiana 46360. 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
or refund. Gaucho, Box 9309-56. Chi- 
cago 60690. 


FEAR No Bully! Master Authentic 
Kungfu. Unbeatabie Techniques! Defeat 
Within Seconds Апу Attacker Including 
Giant Judo-Karate Experts, Free Detail 
By Air. Write: Asia’s Greatest Master, 
Leongfu (B‘17) 119, Anderson Road, Ipoh, 
Malaysia. 
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plete Catalogue largest dealer, Send 15c 
stamps to Judo America. 1090 Sansome 
Street. San Francisco, California 94118. 


~ KARATE—complete instructions. Illus- 
trated. only $1.25. Bales Co.. Box 5050, Rt. 
2-P.S., Escondido, Calif. 92025. 
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4 PHYSICAL perfection courses for only 
25c. Guaranteed. Agents Wanted. Write: 
Sid's, (PS-12-66). Soughgate, California. 
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COMPLETE Illustrated Bodybuilding 
course, proven method; $2.00, J. Faulkner. 
pt East 12th Street. Brooklyn. New York 
11229. 
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POWERFUL Muscles Fast! Free bro- 
chure! Universal, Box 4327-B Northeast- 
ern. Dearborn. Michigan. 


14 FIELD GLASSES, 
TELESCOPES 
FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes, Binoculars. etc. Jaegers. 6916 | 


Merrick Road, Lynbrook, New York. 

SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits, parts, War 
surplus. Send $1.50 for beginner's 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN, 
Жогот Scientific Co., Barrington, New 
ersey. 


sent on request. 
seribing amazing line World Famous 
"Dynascope.'" Reflector Telescopes, Cri- 
terion Manufacturing, Dept. KP47. Hart- 
ford, Connecticut. 
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BINOCULAR Sale! Free color catalog 
100 models $9.95-$250.00. Write, United. 
9043 So. Western BCAT-9216, Chicago 
60620. 


^ ASTRONOMICAL books, Star—Atlases, 
free list. Herbert Luft, Box 91, Flushing 
64. N. X. 


^ REFLECTOR and Refractor Telescopes, 
Kits. Mirrors, Lenses, etc. Free Catalog. 
Suffolk Science. Mattituck. New York. 
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er. Finest Quality, Tremendous Savings! 
Request Catalog. Koyu. 3860 Crenshaw 
Blvd.. Los Angeles, California. 


15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 
TRAPPING 


E% Wholesale Catalog. Beads. 
Sp.auicrs. Lure Parts. Sinker Molds. Jigs. 
Reels. Finnysports (PE) Toledo, Ohio 
43614. 


UNDERWATER fuse, 3/32” diameter, 25 
feet $1.00 Postpaid Free Catalog, Zeller, 
Box 641, Hudson, Michigan. 


OVER 5,000 Hard-To-Find Fishing Spe- 
cialties and kits galore. Send for free 
170-page catalog. Netcraft Co.. Dept. PS, 
Toledo. Ohio 43613. 


FREE! Newest edition famous Corcoran 
catalog. Largest selection hunting, camp- 
ing. fishing equipment. All items field 
tested, Boots, clothing. fishing tackle, 
tents, gun cases, sleeping bags. Dozens of 
specialties. Corcoran, Dept. PS-126-B, 
Stoughton. Massachusetts. 


OUTDOOR Discount Catalog Featuring 
Rods, Reels, Lines, Golf Equipment, etc. 
Orchard Trading Company, Box 241-Р, 
Hastings, Michigan. 
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С ALTER Jap rifles to 30-06 or 257—$6.00. 
General Gunsmithing Catalog 15c. T FP 
Shop. West Branch 10, Mich. 


16 CAMPING EQUIPMENT 
& TENTS 


CAMPING Equipment, Tents, Sleeping 
Bags. Tremendous selections. Free 100- 
page Catalogue-Handbook. Include your 
zip code. Morsan, 810-G, Route 17, Param- 
us. New Jersey 07652. 


FREE! Newest edition famous Corcoran 
catalog. Largest selection hunting. camp- 
ing. fishing equipment. All items field 
tested. Boots, clothing, fishing tackle, 
tents, gun cases, sleeping bags. Dozens of 
specialties, Corcoran, Dept. PS-126-A, 
Stoughton. Massachusetts. 


17 DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 


^ RAISE Rabbits on $500 month plan. 
Free details, White's Rabbitry, Mt. Ver- 
non, Ohio. 
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LIVE Seahorses, Marine specimens- 
aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-107, Dania, Florida. 
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MAKE Money raising chinchillas, mink, 
rabbits, cavies for us. Free Information, 
Keeney Brothers, New Freedom 2, Penna. 


EARN $10,000 Yearly Raising Angora 
Rabbit Wool for us. Particulars 25c coin. 
Angora, Malta 1, Montana. _ 


GERBILS! $9.95/pair. express collect. 
Booklet. “Gerbils,” $1.00. Details free. 
Robinson, 940-PS General Stuart, Virginia 
Beach. Va. 23454. 


EXOTIC Pets: Monkeys. Reptiles, Dogs 
—List 25c. Pet Pourri Richardson Road, 
Fitchburg. Mass. 


18 EARTHWORMS, CRICKETS, 
FROGS 


FREE Literature— We teach you how to 
raise. sell fish worms, crickets. Hybrid red- 
worms 3600—$5.95. 5000—$8.95. 10.000— 
$16.95. Postpaid. Carter Farm-12, Plains, 
Georgia. 
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EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill. Texas. 


J BIG Money Growing Fishworms, Crick- 
ets, Giant African Crawlers. Free Litera- 
Шс. Fain's Hatchery-30, Edison, Georgia 


MEN!—Women! Make money raising 
Bait. We buy your crop! Wigglers, War- 
saw 3, Indiana 46580. 


19 FARMS, OTHER 
REAL ESTATE 
ABANDONED Timber Leaselands! 


Choice 640 acre Sportsmen's paradises still 
available—$20.00 plus $6.50 Taxes yearly. 
Maps, pictures, $1.00 (Refundable). Direc- 
tor. Erindale 3, Ontario, Canada. 


CANADIAN Vacation Lands: Full price 
$385.00. 40 acres, $10 month. Suitable cot- 


tage sites, hunting. fishing. investment. 
Free information. Land Corporation, 
3768-D Bathurst, Downsview, Ontario, 
Canada. 

$1 ACRE—Canadian Border--Hundreds 
campsites. islands, farmlands. directly 
from Tax Authorities. (Non-profit). Lists. 


photographs mailed. Register. Room 304. 
92 King St. E., Toronto 1, Canada. 


FLORIDA Water Wonderland—Home, 
Cottage. Mobilsites. Established area. $590 
full price. $9.00 a month. Swimming. fish- 
ing. boating. Write: Lake Weir. Box GC 38, 
Silver Springs. Florida. AD 646127 (F-1). 

CANADIAN Lands, seized and sold for 
taxes. Our 48th annual series of lists de- 
scribes many choice properties, situated 
from coast to coast. acquired by из 
through tax sale. Priced as low as five dol- 
lars per acre. guaranteed perfect title, 
small monthly payments. no mortgage. 
Beautifully situated hunting and fishing 
camps. where there is real sport; summer 
cottage sites. heavily wooded  acreages. 
Now is the time to invest in Canada's 
minerals, forests and farms. Write today 
for free twenty page booklet with full ex- 
planation. Tax Sale Service. Room 301H, 
85 Bloor St.. E. Toronto 5. Canada. 

GOVERNMENT Lands... Low as $1.00 
Acre! Millions Acres throughout U.S. 
Free details! Land Digest, Box 26034-EL, 
Indianapolis, Indiana 46226. 


400,000,000 ACRES Government publie 
land in 25 states. Some low as $1.00 acre. 
1966 report. Details $1.00, Public Land, 
422-PS12, Washington Bullding, Washing- 
ton, D. C. 


FREE Fall-Holidays Catalog! Big 180 
pages! Selected Best thruout the U.S. 
Thousands of properties described. pic- 
tured—Land. Farms. Homes. Businesses— 
Waterfront. Recreation. Retirement. 
Years' service. 490 Offices. 36 states Coast 
to Coast. Mailed Free from the World's 
Largest! Strout Realty, 60-ZB, E. 42nd 
St.. N.Y.. 10017: 7-ZB, S. Dearborn 5t.. 
Chicago, IlL, 60603; 521-ZB, E. Green St., 
Pasadena, Calif. 91101. 


“THE Only ‘No-Risk Land Purchase 
Plan' in America—10 year money-back 
guarantee on any Vacation, Retirement or 
Investment homesite in Bolling Spring 
Lakes—the multi-million, 14,000-acre de- 
velopment on the Carolina Coast. All fa- 
cilities, electricity. roads. shopping center. 
motel. golf course, country clubs. already 
in. Private ocean beach, !;,-acre homesites 
as low as $435.00; $5.00 down. Write for 
free literature. (Not offered to residents 
of California, Florida. New York) Bolling 
Spring Lakes. Southport 2-B. North Caro- 
lina 28461." 


FREE! ! ! 168-page Real Estate cata- 
log! Over 2.100 Pictures! Farms, Ranches, 
Homes, Businesses. Vacation and Retire- 
ment Properties in 29 states coast to 
coast! Please give your zip code. United 
Farm Agency; 612-PS West 47th St., Kan- 
sas City, Mo. 64112. Plaza 3-4212. 
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FLORIDA Campsites—deep in the heart 
of the great Ocala National Forest— 
where few individuals have the privilege 
of owning land. Isolated yet accessible, 
with electricity. Good fishing, hunting. 
Warranty Deed, unrestricted. pitch tent. 
park trailer, build lodge. Free maps and 
photos. Winfree Vernor. LeLand. Florida. 
AD66L5149. 


210 ACRE—Private Lake. Michigan. 
Roscommon County. 14 acre lots $795, 
Write: Box 91, Prudenville, Mich. 48651. 


22 PROFITABLE OCCUPATIONS 


ACCIDENT Investigation. Earn while 
you Learn. Home Study. Free Booklet. Del- 
Hart Schools. 2759-K West Broadway, Los 


Angeles. California 90041. 
HOW to Make Money 


Writing Short 


Paragraphs. Information Free, Barrett, 
Dept. C-86-H2, 6216 N. Clark, Chicago. 
60626. 
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FREE 
refrigeration. Tools, supplies, full instruc- 


tions. Doolco, 2016 Canton, Dallas, Texas 


15201. 


INVESTIGATE Accidents. Earn $750 to 
$1,400 monthly. Car furnished. Expenses 
paid. No Selling. No college education 
necessary. Pick own job location. Investi- 


gate full time. Or earn $8.44 hour spare | 


time. Men urgently needed now! Write for 
Free Book. Absolutely no obligation. Uni- 
versals, CPS-12. 6801 Hillcrest, Dallas, 
Texas 75205. 


"^ SUCTIONEERING-—Resident and Home 


FREE  Literature—Make 


| Raising Fishworms and Crickets. Carter 


Farm-10, Plains, Ga. 


SHARPEN—Scissors. pinkers, tools. In- 
expensive equipment, supplies.  Black- 
hawk. Sheldhal, Iowa 50243. 


, BECOME independent with your own 
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franchise business. Thousands earning 
handsome incomes. Request interesting 
facts today. National Franchise Reports, 
F-528, 333 North Michigan, Chicago 60601. 
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BECOME Mortgage Broker. Earn $10.- 
000-$50.000 year. Details. United, Box 
6284-PS. Marietta, Georgia. 


^ FREE Book ‘990 Successful Little- 
Known Businesses," Work home! Plym- 
outh 95P, Brooklyn, New York 11218. — 

NOW-—Advance Yourself To Higher Pav- 
ing Civil Service Jobs. Write: Athens. 
P.O. Box 9254-L. St. Louis. Mo. 63117. 

MAKE money with your camera; Write 
Camera Arts Exchange, Box 101-H, Holly- 
wood. Calif. 90028. 
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COMEDY writing pays! This is a wide- 
open market for new writers in TV. books, 
magazines, newspapers, advertising. etc. 
A unique home-study course teaches you 
all the professional secrets and techniques. 
Endorsed by top comedy stars and writers, 
and approved by the California Superin- 
tendent of Public Instruction. Send for 
free brochure: The Hollywood School of 
Comedy Writing, Dept. PS612, 922 North 


| Vine Street. Hollvwood. Calif. 90038. 
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ENJOY losing money! Make your hobby 
tax deductible! Complete details $2. J. 
Weight. 4002C Baldwin Park Blvd., Bald- 
win Park, California. 


23 BOOKS & MAGAZINES 


AQUATIC Life--Oldest Aquarium maga- 
gine, Bi-monthly, Copy 35c. Yearly $2.00; 
Two years $3.00. Baltimore, Md. 21206, 
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SKYROCKET income and gain security. 
258 page book ‘‘Magic of Thinking Big" 
$2. 
Alexandria. Virginia. 


FREE. Atheist periodical including book 
list. Truth Seeker, Box 2832. San Diego. 
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and New Jersey. Explanations, questions 
and answers for general, life. accident and 
adjusters State Exams. $4.00 each plus 
"5c handling. $5.00 COD. Piver Schools, 
P.O. Box 206, Sausalito, Calif. 94965, 
Dealer inquiry invited. 


“UNUSUAL” Books! © Catalogue Free! 
International, (PS), Box 7798. Atlanta 9, 
Georgla. 


CHALLENGING! Different! Unusual 
books! Free catalog. Ruby's, D-31 Para- 
dise, Pennsylvania 17562. 


24 JOKES, GAMES, 
NOVELTIES, ETC. 
FREE Bi Catalog—Best, Newest Tricks. 


Jokes, Gifts. Dohn-16R-Marks, Broad- 
view, Illinois. 


2600 NOVELTIES, Jokes, Tricks, Gad- 
gets, Scientific Hobbies. Catalog 10c. John- 
son-Smith. D-103, Detroit, Mich. 48207. 
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25 MAGIC TRICKS, 
PUZZLES, ETC. 
WORLD'S finest professional magic 


Joker novelties, Giant illustrated catalog 
10c. Top Hat. Evanston 13, Illinois. 


s. Repair air conditioning 


Distincti Enterprises. B 10024. | 
Are aie ROV wt | Years Old, $2.50 each. Large Cent: 2-cent 


WORLD'S Greatest Professional gic. 
Tricks, Jokers! Giant illustrated catalog! 
Deluxe!! 164 pages thick! 10c. House of 


| 1000 Mysteries. Dept. PS6, Northeast Fifth 


Ave., Ft. Lauderdale, Florida 33308. 


COMPLETELY illustrated 84 Page Cata- 
logs. 25c. Manhattan Magic, Box 334-5, 
Fun 'n Magic Catalog, 


10c. (1,500,399 


tricks, jokes. novelties). Elbee, 7408-J. San 


Antonio. Texas 78207. 


BE A Magician! Two booklets explain- 
ing sixty-eight tricks plus large profes- 
sional catalog. $1.00. Magic Inc., 5080 
Lincoln. Chicago. Illinois 60625, 


MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners, ama- 


| teurs, proiessionals. Kanter's, P-200 South 


13th St.. Philadelphia. Pa. 19107. 


MYSTIFYING Cardtrick — Carry in 
Pocket -— Rub your hand over card — 
Changes to different Card—Catalog Hou- 
dini Escapes— Handcuffs. Sensational Pro- 
fessional Magician's magic. — Illusions, 
tricks, 25 cents brings trick and catalog. 
Heaney, Famous Magician, Oshkosh, Wis- 
consin 54901. 

PROFESSIONAL Catalog. 175 
25c, Williams. 900 
City. Pa. 


FREE Catalog—Magic Tricks, Sensa- 
tional Houdini Escapes. Write today, cata- 
log prepsid. Heaney Magician, Oshkosh, 
Wisc. 54901. 


Ages 
Plymouth, Ellwood 


500 TRICES. Douglas famous Catalog 
No. 36. only 10c. Contains best in magic 
for pocket. parlor. club, stage. Fastest 
service to magicians for over 50 years. 
Douglas Magicland, Dept. 22, Dallas, 
Texas 75221. 


26 COINS & CURRENCY 


LINCOLNS: 15 before 1931, $1.00; 1954-5, 
1955-s, 1960-d S.D., All 3, $1.00; 3 Indi- 
ans, $1.00. Williams, Box 336, Naugatuck, 
Connecticut. 


TRUNKFUL 25.000 Indian-Lincoln cents 
from the 1920's & older, mixed ‘grab-bag’ 
style. 150-$10; sample bag of 20—42. 
Mrs. Fischer. Box 5490-P, Sherman Oaks, 
California 91413. 


INVEST In Coins. 20% Profit and more. 
Send for full information. Free, Helmer 
Co.. Box 523. Downtown, Omaha, Ne- 
braska 68101. 


LINCOLNS: 22 Different ''S" including 
rare 1955S, $1.60. 28 different before 1940, 
plus odd 1960D small date, $1.60, 10 differ- 
ent ''S'' Jefferson nickels, $1.60. All three 
$4.50. Harris. 3354-G El Camino, Santa 
Clara. California 95051. 


AMERICAN Obsolete Coins Over 100 


piece; 3-cent piece: Half Dime: 


Clerk. 
Nickel Cent. Rarcoa. 31-A North Clark, 
Chicago 60602. 


COIN Magazine, 200 pages. Sample 50c. 
Numismatic. 7320 Milwaukee, Chicago 31. 


FREE Coin Catalog. Include Zip Code. 
Ray's Coins, Streator, Itlinois, 

U.S. LIST Plus 548 Cent 10c, Schultheis, 
Devonshire, New Hyde Park, New York 
11040. 


INVESTMENT special — 1964 Denver 
Mint Set (5 Coins) Contains first and 
only Silver Kennedy Half. Last Silver 
Quarter and Dime. Brilliant Uncirculated 
Sets. Deluxe holder. Per Set $2.95. Ten 
Sets $27.50. Twenty Sets $52.00. Fifty Sets 
$120.00. One Hundred Sets $200.00. All 
postpaid. Unlimited potential. Satisfac- 
tion Guaranteed. Harold Gregg. 9023 Gar- 
land Rd.. Dallas, Texas 75218, 


3 LINCOLN Cents. 1929D. 1919. 1923, 
plus Catalog only 10c, Approvals. Littleton 
Coin Co., Littleton W3, New Hampshire. 

LINCOLNS: 15 Different ''S'", 95c. 15 
Different Brilliant Uncirculated, 95c. Rare 
1943PDS (steel)- 1954p. 19555, all 95c. All 
three packets. $2.60. Bonanza, Box 4491-G, 
San Jose, California 95126. 


| BARGAINS—Large Dollar Bill: Nice 
| $7.15. Crisp New $12.95. Pope Paul Vatican 


Set $4.65. 15 different Indian Cents $4.95. 
Redbook $1.75. Bluebook $1.00. World's 
Greatest Bargain Catalogue $1.00. Bebee's, 
Incorp.. 4514 North 30th, Omaha, Ne- 
braska 68111. 
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1939-S nickel, nice circulated, $1.00. Ten 
for $8.50. Free price list. Paul Reitmeir, 
916 Crawford, Bethlehem, Pa. 18017. 
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OLD Silver Dollars (1879-1899) $1.50. 
Free Pricelist. Edel's, Carlyle. Ill. 62231. 


FREE Coin Supplies, Giant it Coin list 20c 
(refundable). Economy Sales, Mansfield, 
Massachusetts. 


SUPER Lincoln Rolls. Fifty pieces under 
1930. Many mintmarks included. $3. 

each. Send orders to: Bruce M. Abrash, 
1891 Jeffrey Court, Wantagh, New York. 


25 DIFFERENT coins from 25 foreign 
countries. $1.00 bargain, Hindley, Box 708, 
Aurora, Illinois 60507. 


ROLLS Unsorted Buffalo Nickels 
$15.50. 5 Rolls Unsorted Mercury Dimes 
$30.50. Lists 5c. Ace, Jam Jamesburg, 
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100 FOREIGN Coins $3.00. 00. 12 Different 
Lincolns Before 1921, $1.00. Milstead, Box 
345-D. Bacliff, Texas. 


UNCIRCULATED 
Medal $1.00. Coin Lists Free. Sayers, 1000 
Unaka, Johnson City, Tennessee 37601. 


ROMAN Imperial Coin $4.00 postpaid. 
Genuine—1,000 years old. клм оа 
Guaranteed. Daufeldt, Atalissa, Iowa 52720. 


BARGAIN Lists. Coins And Supplies 
25c. CCCC, Conover, N.C. 28613. 
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CALIFORNIA Gold Quarters. " Halves, 
Dollar. Six Different For $5.00. Coffman, 
Box 27034PS, Indianapolis, Indiana. 
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U.S. $20.00 GOLD Coins $49.95. Guaran- 
teed Uncirculated. Pacific Coin, 
PS, Downey. Calif. 


SPECIALS: Scarce date Lincoln Cents. 
All good or better. Satisfaction guaran- 
teed. 50c each 19165, 19275, 1939D, 19555. 


"5с each 1915, 1915D, 19215, 19248, 1932, | 


1932D, 1933. $1.00 each 1909VDB, 1913D, 
1923S. $1.50 each 1911D, 1912D. $3.00 each 

19220, 19310, 1933D. $4.50 each 
1910S, 1915S, 19265. $5.00 each 19125, 


1914S. $10.00 each 1911S, 1924D. Bryson |. 


Inc. .. 612B White, Toledo 5, Ohio. 


SILVER Dollars, Uncirculated Rolls of | 


Twenty, iu 50 each. Circulated Rolls, 
$29.50 eac Bill’s Coins, 3166-16th St., 
San Francisco, California 94103. 


40 PAGE illustrated United States and 


Canadian coin list 10c. Stone, 260 Wash- 
ington, Boston 8, Mass. 


28 STAMP COLLECTING 
CONGLOMERATION Stamps. Mixtures, 
Packets, Supplies. Only $2.00. Norge, Ho- 


hokus. N.J. 

FOUR $1000.00 American Stamps $3. 3.00. 
King. 330 Alexander, Kamloops, B. C., 
Canada. 
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SURPRISE Collection! Exotic mint Brit- 
ish Colonials. absolutely free with ap- 
provals. Viking, Great Neck 5, New York. 
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FREE!! Five Different Beautiful Flower 
Triangles!! Kennedy Mourning Stamp!! 
Approvals. Sioux Approvals. 
Grand Forks, North Dakota 58201. 


FREE 100 World Wide 
roquen EM Mint  Pictorial 
Dept. K & B Stamp Co., 
Brooklyn, N.Y. 11223. 


GIANT Stamp Collection. 
tronauts, satellites, moonrockets, boy 
scout issue, complete U.N. set, 
Olympic and sport issues, etc., plus big 
stamp dictionary and approvals. Every- 
thing, 10c! Stampex, Box 47-RP, White 
Plains, N.Y. 


EW Issues—Free Weekly illustrated 
list Brooks. 2601-P Avenue ‘‘U"’’, Brooklyn 
29, New York. 


702 U.S.A.—25c (plenty 
tives). Request Approvals. 
wood, Winston-Salem, N. C. 


ras a be an eer о. аз MUN ADULTE 
NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield, Racine, Wisconsin. 


UNITED States commemorative collec- 
tion containing 33 different—1üc, Approv- 
als. White, 516-W Avenue L, 
30, New York. 


Approvals. 
Box "0, 


including as- 


commemora- 


225 STAMPS For only 10c! This mam- 
moth value includes Airmails, Pictorials: | 
stamps from strange Countries catalogu- 


ing up to 25c each! Also iden 55, N Y oe 
tic 5 mp Company, Camden 55 М.Ү 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co., Box 
338-Y, Yorktown Heights, N. Y. 10598. 


194 | POPULAR SCIENCE 


00 | cluding commemoratives, 


| proval 


1935 Pony Express | 


Box 274- | 


Box 225, | 


—— ———— | cluding Burundi, 
Stamps with 
| your collection. 10c with approvals. 


many 


Horace CGate- | 


Brooklyn | 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida, 33137. 


One Pound value Geo. VI Bermuda. 
Plus 100 worldwide—lOc, approvals. Ste- 
vens, BOX 105B, Homecrest Sta., Brooklyn 


^ AMAZING Offer! 200 U.S. Stamps—in- 
airmails. high 
$1.00—only 10с to Ap- | 
Illustrated pamen 


denominations to 
Applicants! ! 
Lists free. Mystic Stamp Co., Dept 
Camden, New York. 


| FREE! Big Bargain Catalog—New Edi- 


tion listing thousands of bargains Including 
U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Plus selections of 
fine stamps from our approval service, re- 
turnable without obligation. Jamestown 
Stamps, Dept. E126PS, Jamestown, N.Y. 
14701. 


25 Different U. 8. Commemoratives 1893 
Up 10c, Approvals. K&B Stamp Co., Box 


| 70, Bklyn. N. Y. 11223. 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values, 
Big catalog, bargain lists plus selections 


ої fine stamps from our approval service, 


returnable without obligation. Jamestown 
Stamps, Dept. Al26PS. Jamestown, N.Y. 


| 14701. 


FIPEX-—Tipex—Cipex—Asheville Four 
miniature sheets used for $1.00 if you ask 
for our bargain priced U. 5. approvals. 
Triboro, 38 Park Row, N. Y., N. Y. 10038. 


“COLORFUL” set Free! Worldwide Ap- 
provals. Gorliz, Drawer 388 CS, Park 
Ridge. Illinois. 


U.S. Mint Specials! Flag Set Complete, 
$1.00; 1c. 2c, 3c Famous Americans (21 
different), $1.00. Free list. зоры. 2601 
Avenue “U.” Brooklyn 29, 


FREE U 


. 8. Catalog. Min SCz 140-9 
$2.00. 756-65 $2.10. 859-93 $6.00. Simmy 
Co., 40 Court, Boston, Massachusetts. 


FREE! Congo Triangle Set! Boy Scout | 


Beauty! 25 others. Different. ie 
Cambridge. Box 411, Cambridge, O 


PENNY Approvals! Regardless Cata- 


logue! Kloster 4164—52nd Ct., San Diego 


5, California. 


BEAUTIFUL Topical 
cludes Olympic sports stamps, 
mals, bi-color triangles, colorful birds, 
outer space stamps, Poland kitten stamp. 
and others, 10c with approvals. Sunny 
Stamps, Dept. -58-A, Fruitport, Mithi- 
gan 49415. 


AMERICANS on Foreign Stamps— Pre: es- 
idents Kennedy, Roosevelt, Lincoln, U.S. 
Spaceman, Princess Grace & Others. 
with approvals. Roseland Stamps. Dept. 
z10-A, Spring Lake, Michigan 49456. 


NEW African Stamp Collection—in- 
Guinea, Mali, Rwanda, 
Togo and others. A colorful addition to 
Capi- 
*08B,  Ferrysburg, 


Collection—In- 


tal Stamps, Dept. 


| Michigan 49409. 


50 YEARS Old, fifteen different United 
States, over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


1500 FOREIGN $1. 00. 5000 $3. 00. 1000 
Pre-war foreign from 1860 to 1940 $3.00. 
5000 $12.00. 5000 USA-commemoratives, 
airs, revenues, 19th century. high values, 


etc. $3.00. 200 USA from 1873 to 1923 $1.00. 


| 700 $3.00. 3000 $12.00. 50 USA revenues 


$1.00. No approvals. Meyers, 5321 Fleming, 
Richmond, California. 


ENORMOUS variety of old U.S. flags. 
famous Americans, Commemoratives with 
approvals, surprise packet. 10c handling. 
Metropolitan Stamps, Box 312 PS. Jack- 
son Heights 72, М. Y. 


WOW! 1, 000 Different Worldwide- Valued 


over $20.00 only $1.00 with quality approv- | 


als. Universal, Box 6, Kenosha 6, Wiscon- 
sin 53141. 


BEGINNERS Bargains South Viet Nam 
Pictorials and Commeroratives; 
$2.00, 50 diff. $1.25, No Approvals. Rein- 


| hardt's, 6482 Herbmoor, Troy, Mich. 48084. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at 1c each, mount- 
ed in Scott order. 
6815A Bay Parkway, Bklyn, N.Y. 11204. 


wild ani- | 


ИЕ | —c————€€—— 
|. 60 DIFFERENT U.S. 


100 diff. | 


Bullot Philatelics, | 


| 


| 


| jection, Only 


‘Brooklyn, 


| et. space, airmails. 


RARE Stamp Free. Also new packet 
Aden to Urandi, with Kennedy, Triangles. 
Space, Sports, Ships, Dogs. 
tiles. plus others. All Free. 
mailing. Empire Stamp Co., 
Toronto. Canada. 

POSTAGE Paid both ways with desir- 
able low priced approvals. Moumblow, 19P 
Cedarhil, East Northport, NY 11731. 


205 DIFFERENT Worldwide—15c. Ap- 
provals. Preferred Stamps, Box 1252, Land- 
over, Maryland 20785. 


CANADIAN mint animal stamps, 10c 
with worldwide pictorial postpaid packet 
approvals, Tremere, Ormiston, Saskatche- 
wan, Canada. 


С 500 DIFFERENT Stamps, 
approvals. Smith, 
Station, Texas. 


LARGE Pictorials ‚ Commemoratives free 
with approvals. Wisehart, Dept. 8, 48 N. 
Powell Avenue, Columbus. Ohio 43204. 
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EXCHANGE. Send 100-200 different for- 
eign with 20c. Receive different. Patter- 
son, Lancaster 12. New York. 


GERMAN Commemoratives. 10c with 
approvals. Schaefer. Box 1704. Washing- 
ton 1З. D.C. 


Dept. 


$1.00 with 
508U Brooks, College 


FREE £ Space | Collection with approvals. 
Tiget, Box 1496, Denver, Colorado 80201. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield. Ohio. 


FREE—100 different foreign. including 
colorful Antique Ships. Locomotives. Planes 
set. with fine approvals. Breazeale Stamps. 


| 1141 Dunbar Avenue, Bay St. Louis, Miss. 


39520. 


— JAPAN Art Paintings. 3 Different issues. 
Giant beauties. obsolete. Enhance your col- 
| 25c. Approvals accompany. 
Dean's. P.O. Box 168, Flatbush Station, 
N. Y. 11226. 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592, 
Mansfield, Ohio 44907. 


FREE Surprise collection sent with ap- 
proram, Jay, 1784 Union, San Francisco, 


TRIANGLES!! Twelve Exotic Birds, In- 
sects, Flowers!! 5c. Approvals. ITamilton, 
7150 South Cyril, Chicago, Illinois 60649. 


FREE! 29 thrilling jet. astronaut, rock- 
send 10c handling. 2c 
approvals included. ABC World. Box 
6000-WE, San Francisco, California. 


FREE! 25 Portuguese, colorful approvals. 
Elkhart, Box 33, Elkhart. Indiana 46514. 


60. (30 Commemora- 
tives) 25c Мо approvals.  Seidenberg. 


Salem 169. Oregon. 


UNITED STATES approvals. Select cop- 
ies, used-mint. Kings ury, Groton 1, Vt. 


FREE Sample! Interesting Informative 
Illustrated. National Stamp News, Ander- 
son, South Carolina 29621. 


MYSTERY bag stamp collection only 
10c. Hill Company, Defiance, Ohio. 


a La ЛЫ ч. 


10 DIFFERENT Presidentials 56 with 
beautiful US approvals D & D Stamps, 
P. O. Box 245. Cape Cottage, Portland, 
Maine 04107. 


MILLION Foreign Stamps! 2c each! 
Send for thrilling, giant approvals! ABC, 
Box 6000- ML, San Francisco 1, California. 


 SUPERCALIFRAGILIS T- 
ICESPEALIDOCIOUS offer 
Waiting! Look above. below! Echomark 
Traders. 6 Chestnut, South Norwalk, 
Connecticut 06854. Look! 


— -. 


^ PRICE List U.S. Stamps. No Approvals. 
Thomas, 5000 Miami, St. Louis 9, Mo. 


| 12.000 PENNY Approvals цав їог 
you. Many from exotic countries, pictori- 
als, airmails, пе issues. Tilbury, Вох 862, 
Newark, N.J. 07101. 


LOOE! 100 "iteram worldwide plus 12 
color, 10 color, and 4 color Ballpoint pens, 
52.00 to New Guinea, worldwide approval 
applicants! Echomark Traders, 6 Chestnut, 
South Norwalk, Connecticut 06854. 


TEN Different Nudes: 20c. Approvals. 


| Stamp Farm, 2516. Oxford, Wisc. 53952. 


y~ 


315 DIFFERENT Worldwide Stamps in- 
cluding multi-color John F. Kennedy 
Memorial Issue, Russian space set, rockets, 
colorful big pictorials, high values, air 
mails, ete. ly 25c. Other attractive 
stamps for sale on approval included. 
Capital Enterprises, P.O. Box 1914, Dept. 
PS-2. Washington, D.C. 20013. 


С RUSSIAN space set 10с. Russian Ap- 
provals. topicals. Snedco, Waldwick. N. J. 


40,000 DIFFERENT. Amazing new plan 
builds your collection systematically, coun- 
try by country, As low as 50c weekly. 
Ware, Monroe 70. Conn. 


U. S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamps, 
Kennebunk, Maine. 


U 8. APPROVALS. Low prices. Eagle. 
2221 Romine Ave., Pittsburgh 26, Pa. 


1000 FINE Mixed United States Stamps 
25c. Wright's. Box 2122. Hagerstown. 
Maryland 21740. 

U. 5.. UNITED Nations. Confederate 
States. Illustrated Price List Free. Stone. 


mm a me — C 


Box 339. Palmdale. Calif. 93550. 


29 ANTIQUES, RELICS & 
INDIAN GOODS 


TONS of Antique Gun Parts and Sup- 
plies. All Reproduction Muzzle Loading 
Guns. Send $1.00 for enlarged illustrated 
Catalog No. 116, Dixie Gun Works, Union 
City 13, Tennessee. 


OLD Colts, Rem.. Win.. Marlin. Мапу 
others. Long list 25c. $1.00 year. Walnut 
Stocks Ready Win: 66. 73. etc.. Parts. 
Laredo Gun Shop, 3710 San Bernardo Ave., 
Laredo, Texas. 


SELLING 20.000 Indian Relics, Arrow- 
heads, Spearheads, Etc. List Free. Lear's. 
Glenwood, Arkansas. 
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10 GOOD Arrowheads $3.00. Hundred 
$18.00. List Free. Hyde's. Box 1788, Santa 
e, New Mexico. 


30 MINERALS & PRECIOUS 
STONES 


ROCKHOUNDS—Gem  Cutters—Jewelry 
Makers . . . new Free catalog—just off the 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools, materials. 
introductory bargains and 


dena, California. 


prr om idi 


EARTH Science Rockhound Magazine 
Subscription $2.50, Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 


“100 COLORFUL. Polished Gemstones. 
$1.00'". Tumblecraft. 5401 James Ave. 
North, Minneapolis. Minnesota 55430. 


XMAS gifts. Do it yourself jewelry kit. 
bracelet. earrings. pendant. pin. key ring. 
$2.98. Gemstone souvenir collection $1.00. 
Hill's; P.O. Box 7364-B, Salem. Oregon. 


31 HOBBIES, COLLECTIONS 


^ COLLECT Military Miniatures. 500 mod- 
els. Catalog 35c. Bussler. Box 107, Wollas- 
ton. Massachusetts 02170. 


OLD Paintings. Beautiful copies of 
First editions, by Shaw, 1860's, 12x15". In- 
cludes, ‘Norfolk. Building of Old Battle- 
ship Delaware’, MOOD ig Travel by 
Covered Wagon. Fayetteville to Raleigh''. 
"Burning of Savannah", ‘Hellgate’. '"The 
Wisahiccon’’. $3.00 each. four $10.00. Mon- 
eyback guarantee. Exclusive ру Bateson's, 
4408 Market. Wilmington, Delaware. 


Е FREE Military Miniature Collector's 
Newsletter. Moser, 1445 Chew, Allentown, 
Pa. 18102. 


" MILITARY Miniatures. Books—Cata- 
logue 50c. Figurines, Box 62, Iberville, 
Quebec, Canada. 


ENJOY Collecting Artist Model Glamour 
Slides. Write: Box 901, Schenectady, New 
York 12301. 


SEASHELLS Worldwide, Pricelist Free. 


Javo Distributors. Box 13288, Tampa, 


Florida 33611. 


| day trial. Vox, Dept. P, 3147 М, 


| $125.00. 


| Music. 4951 W. 85th St., Oak Lawn, Ill. 


33 MOTION PICTURES 
& COLOR SLIDES 
35mm COLOR Slide Catalogue. illustrat- 


ed 10c postpaid plus free beautiful debe | 
e 


slide! Free '"Travelogue Fun Tips"! Wo 
ee Dept. 16-126, Los Angeles 


16MM SOUND-Projectors, Films, New, | 
| Used for Sale. Free Catalog. National 


Cinema, 333 W. 57th St. New York 
City. N. Y. 10019. 

SAVE! Process your own movies at 
home. Free Catalog. Superior, 442-448 N. 
Wells, Chicago 60610. | 

FREE Catalogues, 5.000 8-16MM Films. 
International-S Films. Greenvale, N.Y. 


8mm. MOVIES, 2"x2" Color Slides—big- | 


gest selection anywhere! Hollywood clas- 
sics, railroad, antique automobiles, circus, 


| World War II, travel, wild life, many oth- 
| ers. 16mm, films also. Big catalog free! 


Blackhawk Films, 15 Eastin-Phelan Bldg., 


| Davenport. Iowa 52808. 


J UNUSUAL Movie Items! Catalog. 


ESO-H, 47th Holly, Kansas City, Mo. 64112. 
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16mm SOUND Features And Shorts. 


| Bedner. 5300 So. Talman, Chicago. 


34 CAMERAS, PHOTO SUPPLIES 


J SELL your photos, slides. Report tells | 


how, where. $1.00. Parish, Box 184, Wald- | membership ees, 


wick, New Jersey 07463. 


35 MUSICAL INSTRUMENTS 


AND SONG WRITERS 


SONG Ideas Wanted, Write with active 
professional songwriters with publisher 


| contacts. Records made. Share royalties. 


Send ideas--Íree examination. Songwrit- 
ers' Associates, 236 W. 55 St.. N. Y. 19-G. 


SONGWRITERS: Protect your ideas! 
Get Safe Procedure! We serve Top Hit 
Writers. Superior Song Service, Dept. 315. 
945 Fifth Ave., New York, N.Y. 10017. 


SONGS, Poems Wanted! Accepted songs 
published, recorded at our expense! Ted 
Rosen, 17-PS Longwood Road, Quincy, 
Mass. 

ACCORDIONS, top brands. buy direct, 
tremendous discounts, trades accepted, 
free brochure. P.S. Accordion-o-Rama, 874 
B'way. New York City, N.Y. 

ACCORDIONS. Guitars, Band Instru- 
ments! Save to 50%. Famous makes, Easi- 
Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont. Chicago 60641, 


PLAYER Piano Books. Send for free 
catalog. Vestal Press, Vestal 8, N.¥. 13850. 


VOX Guitars And Ampliflers. All latest 
models. Trades accepted. Easy terms. Five 


Chicago, Ill. 60641. Е 
GUITARISTS—Students, Teachers. Most 


Luna. 


interesting Development in years! Visual , 


Tuning aid for Acoustic or Electric six- 


string guitar. $2.00 postpaid. Vibra-Tun- 


ег Co.. Box 401, El Cerrito, Calif. 94532. 


a ош 


POEMS wanted for songs, Royalties. Tin 
Pan Alley, 1650 Broadway. New York, N.Y. 
10019. 


POEMS Wanted for new songs and rec- 
ords. Send poems. Five Star Music, 6H 
Beacon, Boston 8, Mass. 


GUITARS $11.95. Electric Double Pick- 


| ups with Tremelo Bar $49.95. Any make 


on hand. Amplifiers $27.50. Accordions 
Concertina $350.00 Drums, 3- 
Piece Pearl Set $99.00. Wind Instruments 
$49.95 up. Write Information. Melody 


GUITAR, Banjo Making. books, plans, 
wood, necks, tools. List 20c. Wildwood, 
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sale. Free catalog, Carvin, PSM, Covina. 
California 91722. 


GUITAR Making Books, materials, ac- 
cessories. catalog 104. H. Brown, D-233, 
Box 15444, Tulsa, Oklahoma 74112. 


35A PHONOGRAPH RECORDS 
DISCOUNTS on all LP's. Free details. 


Citadel Record Club, 545 Fifth Ave., Dept. 
3, New York 17, New York. 


RECORDS—40 different new 45's, many 
recent hits. $3.95 postpaid Free $1.26 


| value cleaning cloth with order. 100 dif 


ferent 45's. plus 3 cleaning cloths, only 
$8.95 postpaid. Krueger Rocket Company 
Dept. Б, 6428 So. Main St.. Downers 
Grove, Ill. 60515. | 


2,500 UNUSUAL Hobby, Party Records, 
Others; Free Catalogue. Rose's Records 
300 Chelsea. Louisville, Kentucky 40207. 


36 RADIO, TELEVISION, 
ELECTRONICS, HI-FI 


_ HOME Electronics course only $26.95. 
Free literature. Send postcard. Edu-Kits, 
oper amen 650A, Hewlett. New Yor 


COLOR Stereo. Amazing transistor cir- 
cuit converts music to color. Schematic 
and Instructions $1.00. Colorsonic, Box 
218. Upland. Calif. 91786. 


^ OVER 500 Electronic, Scientific and 
Technical Books Available by Mail. Cata- 
log 25c. Etco, 520 Fifth Ave., N.Y.C. | 


RECORDERS. Sold/Exchanged. Tapes- 
3600' $3.89. Catalogues: Tower, Lafay- 
ette Hill. Pa. 19444. 


_ SLEEP-LEARNING Kits—endless tapes, 
timers, complete outfits, Catalog free. 
SLRA. Box 24-SB. Olympia, Washington. 


STEREO Tapes, Save wee 60% AL. 
postpaid an ere 
USA). Free 60-page catalog. We dco 
batteries, recorders, tape accessories. Be-| 
ware of slogans “not undersold," as the 
discount information you supply our com- 
petitor is usually reported to the factory. 


| Saxitone, 1776 Columbia Road. Washing- 


ton. D.C. 20009 

TAPE  recorders, Hi-Fi components. 
Sleep Learning Equipment. tapes. Unusual 
values. Free Catalog. Dressner, 1523A 
Jericho Tpke.. New Hyde Park 1, New York. 

33с TUBES, Radio & TV! Free List. 
Cornell. 4217-S University, San Diego 5, 
California. 


FREE Electronics Catalog. "Tremendous 


| bargains. Send postcard. Electrolabs, De- 


partment  C-651A, Hewlett, 
11557. 


FREE — Free —Free — Free —Free— Free 
—Free. Send in for your Free one year 
subscription to Olson Electronics' fantastic 
value packed catalog—unheard of low, low 


New York 


| prices on brand name speakers, changers, 


tubes. tools, stereo amplifiers, tuners, CB 
and other values, Credit plan available. 
If you have a friend interested in elec- 
tronics send his name and address for a 
Free subscription also. Olson Electronics, 
Inc., 546 S. Forge St., Akron. Ohio 44308. 


GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 25c. Meshna, 
Nahant. Mass. 01908. 


TV CAMERA Kits, $18.95 up! Catalog 
10с. ATV Research. Box 396-PS, South 
Sioux City, Nebraska 68776. 


CONVERTER Automobile radios, receive 
police. fire calls. 30-50 or 100-200 kit $5.00. 
Meshna, No. Reading. Mass. 01864. 


BEGINNER Kits. Crystal Radio $1.95, 
Solar Powered Radio $4.95, Wireless ‘l'rans- 
mitter $3.95. Audio Telescope $5.95. Lec- 
tronix's. Box 42, Madison Heights. Michi- 
gan 48071. 


TELEPHONE Kecorder—Actuator (TWI- 
007). Solid state module automatically 
turns tape recorder. amplifier, or trans- 
mitter on when telephone in use. Con- 
nected anywhere on line, Simple installa- 
tion instructions included. Prepaid $18.95. 
Twilight Electronics, Box 11595-B, St. 
Louis. Missouri 63105. 


37 BUSINESS OPPORTUNITIES 


^ HOME Electronics course only $20.95. 
Free literature. Send postcard. Edu-Kits, 
Peparimeny 652A, Hewlett, New York 


PAINT Murals For Profit. Earn $10-$15 
Per hour. No art experience needed, New 
Transfer Method. Paint $100 murals for 
"pennies'" in paint. Huge demand from 
bars. builders. homes. etc. Free Success 
ран. Murals, Box 883-CX, Tarzana, Calif. 


“MAILORDER .. . Stop Looking! Start 


. Stop Li 
your own Business!" Methods, 1922FD, 
Lafayette Hill, Pennsylvania 19444. 
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AMAZING profits from mailorder. De- 
tails. Evergreen, Box 503, Osseo. Minn. 


FREE! 128 Page Illustrated Catalog. 
More than 2000 Name Brand items; be- 
low wholesale prices. Sell full or part 
time. Save hundreds of dollars on pur- 
chases for yourself! Watches, jewelry, 
cameras, radios, phonographs. 
corders, appliances, housewares, cookware, 
hardware, power tools, luggage, musical 
instruments, sporting goods. toys, Many 
others, Orders shipped within 24 hours. 
Continuous supply. Send for free catalog 
now! H. B. | 
Main St., Hartford, Conn. 06103. 


PACKAGE at Home For Profit! We 
Supply everything. No "selling." Free 
Home Business details. HPC, 807-HSF, 


Sunset. Los Angeles 12. = 
BUILD Custom Cases at Home For 


Profit. Get orders by Mail. We Supply 
materials, instructions. everything. Free 
Home Business details. Customcase, 805 


CSF. Sunset, Los Angeles 12. 


$100.00 WEEKLY spare room. Raise red- 
worms odorless, soiless way. Charlie Mor- 
gan, Box 116-C Bushnell Florida 33513. 


EARN Money raising fishworms for us! 
Write: Oakhaven-42, Cedar Hill, Texas. 


COLORGLAZED Concrete pottery made 
without molds. Patented method. Ceme- 
tery products, novelties, tiles. Basement 
leak-sealing. Money-making projects. 
Booklet, details free. Men only. National 
Potteries, Grand Rapids, ''Minnesota.'' 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail: handling complete line ad book 
matches in demand by every business 
right in your town! No investment; every- 
thing furnished free! Top commissions 
daily! Euperior Match. Dept. 
7550 S. Greenwood, Chicago, Ill. 


LEARN landscaping and the growing of 
plants. Start a profitable business part or 
full time. Free information without obli- 
gation. Lifetime Career Schools. Dept. 
PSC-126, 11826 San Vicente Blvd., Los 
Angeles, Calif. 90049. 


PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. Information free. Empire 
School of Piano Tuning, Box 327, Shen- 
andoah Station, Miami, Florida, 33145. 
(Founded 1935.) 


FREE  Literature—Make Big 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia. 


VENDING Machine Catalog, Rake, 
1214 PS West Girard, Phila., Pa. 19123. 


SECRETS! Secrets! Mail order success 


tape ге- | 


Davis Corp., Dept. PS, 1177 | 


PX1266, | 
60619. 


Money | 


$15.00 HOURLY Profit—Own Business 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Few hun- 


dred dollars builds your own nationally | 


advertised business while continuing pres- 
ent job. Investigate immediately . . . be- 
fore your territory is taken. Free booklet 
explains evervthing. Send today. Then de- 
cide. Duraclean. C6-18N, Duraclean Build- 
ing. Deerfield, Illinois. 


naran 


^ VACUUM Plastic Molding & Liquid 


Plastic Casting—At Home! Make hundreds | 


of full 3-D plastic products. Big profit in 
spare time. Free facts. samples. Nation- 
wide Plastics, Dept. ZJ, 12305 Hawthorne 
Blvd., Hawthorne, Calif. 90250. 

BONSAI Tiny Trees. Home study course 
teaches you. Make beautiful prize arti- 
ficial trees, arrangements. Grow valua- 
ble living miniatures, too. Spare time— 
full time. Big profit. Free tree ofler. Free 
fact pack. Minitree. 12305 Hawthorne 
Blvd., Dept. CM, Hawthorne, Calif. 90250. 

$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B. Holland, Michigan 49423. 

WORLD'S Biggest Wholesale Supply. 
Buy from 10,001 U.S.A.. European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities. Box 730-B, Holland, Michi- 
gan 49424. 

FREE Booklet! Profitable spare-time 
business Bronzing. PearlKoting baby shoes! 
Complete set-up on credit. Kiktavi. Box 
34861-G, Los Angeles, California 90034. 

ADDRESSERS And  Mailers needed. 
Send Stamp for information. Lindbloom 
Sales, 1508 Erie, Chicago 60622. 


^ FREE Book: "Americas Best Home Op- 
portunities." Kinder, 615-77th Avenue, La- 
val, Quebec, Canada. 


EARN $1,000.00 month operating Book- 


| keeping Tax Service. Universal, Box 664-P, 


Springfield, Missouri. 


FREE Below Wholesale Catalog. Hun- 
dreds of toys, novelties. keychains, house- 
hold items, carded merchandise, jewelry. 
Unbelievably low prices. Sell to retail 
stores, neighbors. party plan. Make to five 
times your investment on everything. En- 
close 25 cents for mailing. Levine Mer- 


chandising, 1329-SC, Sunset. Los Angeles 
90026. | 


BUSINESS Experts Guide you to Suc- 
cess. Power packed Guide shows 101 Ways 
to be Own Boss in business you prefer. 
Business Careers, 3001 North 28th Place, 
Birmingham, Alabama 35207B. 

IMPORT-Export opportunity. profitable 
world-wide.  mail-order business 


We ship proven plan. for no risk exami- 
nation. Experience unnecessary. Free de- 
tails. Mellinger, Dept. X69C, Los Angeles 


revealed by internationally famous expert | 90025 


who discovered how to make home busi- 
ness fortunes. Beginners: Get free copy 
"How to Make Money in Mail Order." 
Discloses free advertising. profltable prod- 
ucts, everything! No obligation. Write 
Mailco, 1554 Sepulveda, X69C, Los An- 
geles 90025. 


RAISE capital fast—easy proven sources. 
Free information. Advisor, Box 48337-PS2, 
Los Angeles 90048. 


START own business! Booklet shows 
you how! Only 10c Popular Mechanics 
Classified, Dept. S-5, 575 Lexington, New 
York 10022. 


BAKE New greaseless doughnuts in 
Kitchen. Sell Stores. Free recipes. Sum- 
mers, Waseca, Minnesota 56093. 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation. 715 PSB 
Ensor Street, Baltimore 2, Maryland 


OPERATE  Coliection Agency “Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible Mending. Make tears, holes disap- 


pear from clothing, fabrics. Steady year- 


round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 How- 
ard, Chicago, Ill. 60626. 


OPERATE Restaurant or diner. Free 
booklet reveals profitable plan. Write Res- 
taurant Business School, Dept. FC-126, 
1920 Sunnyside, Chicago, Illinois 60640. 
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PIONEERS wanted for world's greatest 
proposition! State qualifications or no re- 
ply, Ornsteen, DuQuoin, Illinois 62832. 


EARN Big Money growing fishworms, 


| crickets, giant African crawlers. Free lit- 


erature. Fain's Hatchery 27, Edison, Geor- 
gia 31746. 


FOUR Words To A Fortune. Pour your 


own floor. Write for details or send $10.00 | 


for trial seamless floor kit. Dur-A-Flex. 
Inc., 269 Franklin Ave., Hartford, Con- 
necticut Dept. 5-1. 


BECOME Tax consultant. Our students 
earn $1.000-$3.000 every tax season pre- 
paring returns evenings. Accredited. State 
approved. Tax Training School VI, New 
York 10952. 


WHY not try Oil Leasing—from your 
own home. ‘‘Lease Your Way To A For- 
tune... In Oil’ just published. tells how 
to invest in cheap Federal oil leases. $1.75 
per copy. Oil Data Press. P.O. Box 264, 
Fort Collins, Colorado 80521. 


WE Need Ginseng Growers!  $3000- 
$20.000 annually. We buy your crop. $2.00 
brings seeds and information. Glass's Gin- 
seng Exchange, Box 1969, Springfield, 
Massachusetts. 


FREE “Franchise Profit Letter’’ tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports. PS-528. 


| 333 North Michigan, Chicago 60601. 
IMPORT-EXPORT Business Made Easy. 


Complete setup service. Not just instruc- 
tions. Hermes, 152 West 42, New York 


from | 
home, without capital: or travel abroad. | 


RAISE Broilers! Investment. profit in- 
formation. $1.00. Information. Box 3846. 
Panama City, Fla. 


CONCRETE Facts: Cement Artists Make 
Big Money at Home. Simple Equipment. 
Experience Unnecessary. Unlimited Unique 
Pottery Designs Easily Made Without 
Moulds. Birdbaths, Wishing-Wells. Water- 
falls, Rustic Gardens, Patio Items. For- 
mulated Chemical Coloring. Marbleglaz- 
ing. Free illustrated Brochure. Hollywood 
Cementcraft, 602 Athens Street, Altadena, 
California 91001. 


CEMENTCRAFT  — plastercraft for 
pleasure and profit. Sample, catalogue 
10c. Wooley Company, Box 29-D, Peoria. 
Illinois. 

START Own Import-Mailorder Business 
with $10.00. DonKar, 1914B La Cana, Ha- 
cienda Heights, Calif. 91745. 

NEW! Moneymaking Home Mailorder 
Course. 24 Expert Lessons. Complete. Only 
$2.00! Satisfaction Guaranteed. Happy- 
home, 485 Fifth Avenue, Dept. PS126, 
New York, New York 10017. 

LEAEN how to succeed, Free revelations. 
Successmaster, Box 4437-Е, Miami Beach, 
Florida 33141. 


MAKE Money Operating Home Mail- 
order Business. No Inventory. Write: 
Purple Enterprises. Box 16291 BZ, Jack- 
sonville. Fla. 32216. 

AFRAID you can't operate a successful 
mailomder business from small town? I do. 
You can too. Complete book 52.00 postpaid 
starts you. Rex Gardner, P.O. Box 271-A, 
Anniston, Alabama 36201. 


BIG Profits Mailing Catalogs. Postcards. 
Edwards, Broad Rock Rd., Peace Dale, 
Rhode Island 02878. 

WIGS. Start Your Own Wig Mail Order 
business. Hi-Profits. Deal direct with im- 
porter. Details. Mr. Joseph, 149 Madison 
Ave., New York 10016. 


NEW ''Guide'" by Expert tells "How To 


Bring The Mailorder Dollars Tumbling 
In'"—Free Particulars! Thacker’s, Box 
4-PS, Rossville, Georgia 30741. 


WORLD'S largest wholesale supply. Buy 
from 7853 American, European, Japanese 
Wholesalers. Hong Kong tailormade suits. 
123 dropship catalogs. Rockbottom prices. 
Automobiles. Free details. International 


Buyers, 216-PS2, Jackson, Chicago 2, Ill. 


$60.00 DAY, manufacturing Concrete 
Posts. Carlane, 1803 Fremont, Rapid City. 


| South Dakota 57701. 


FREE Book 990 Successful Little- 
Known Businesses’ Fascinating! Work 
home! Plymouth-952P, Brooklyn, New 
York 11218. 


OPERATE Home mailorder | business. 


Vosacek Printing, 4444-PS Ute, San Diego, 
Calif. 92117. 


І MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F, 
Ypsilanti, Michigan 48197. 


HOW To Write Classified Ads—Mail- 


| order Expert Reveals Secrets. $1.00. Satis- 


faction Guaranteed. Athens Co., P.O. Box 


| 9254-H, St. Louis. Mo. 63117. 


SELL Books By Mail. 400% Profit. Royal, 
Box 450-M. Cleveland, Ohio 44127. 


$70 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D, Los An- 
geles 90034. 


MAKE Money in Mail Order. Sparkling 
New Manual gets you started Now at home, 
sparetime. Easy as ‘‘A-B-C"'. Hurry. $1.00 
Postpaid. Guaranteed. Daufeldt, Atalissa, 
Iowa 52720. 


RECEIVE $250 from $3.00 investment. 
Method and sample $1.00. Charles Novak, 
Grinnell, Kansas. 


MAKE And Sell Beautiful Jade Jewelry 
At Home. Profitable, Easy. $4.00 Buys 
Complete Instruction Manual Plus Pair 
Genuine Jade Earrings. Roberts, 1741 Cir- 
cle Road, Baltimore, Maryland 21204. 


MONEYMAKING Opportunities with 
professional methods—Free  Literature— 
Livingstone, Box 5332, North Charleston 
2. South Carolina 29406. 


OPERATE Own “Instruction Manu- 
script'" mailorder business! Outstanding 


Opportunity! Garen's, Huron, Ohio 44839. 


$46 FROM Square Foot Plywood: Jig- 
saw or Bandsaw necessary. Woodars, 
Bridgewater. Mass. 02324 
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OPPORTUNITIES 


EARN $500.00 Monthly Clipping Ads at 
Home. No Investment-Experience, Free In- 
formation—send stamp. American, Box 56, 
Muncie, Kansas. 


FREE Sample Lesson In Motel Manage- 
ment, Airlines, Advertising. Investigation, 
Civil Service, Travel, Restaurant Manage- 
ment, Realtor. Decorator, Landscaping, 
Photography. Broadcasting. Conservation 
or Writing! Homestudy Diploma! Free 
Success Kit! (Specify Course), Interna- 
POM 407-PS Lincoln, Miami Beach, Fla. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners, Small checks can add up to worth- 
while extra income. Write to sell, right 
away. Send for free facts. Barrett, Dept. 
C-86-Hl, 6216 No, Clark, Chicago, 60625. 
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"HOMEWOREERS' Opportunity Direc- 
tory” lists 75 companies with sparetime 
work! $1.00. Opportunities, Box 26034-EL, 
Indianapolis, Indiana 46226. 
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FREE facts and descriptive bulletin. Be 
an Air Conditioning, Refrigeration, and 
Heating serviceman. High pay. jobs open 
everywhere, operate your own service busi- 
ness, no school or correspondence neces- 
sary. Write Doolco Trouble Shooter, 2016 
Canton. Dallas, Texas. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11, Plains, Ga. 


SHARP $$$5 opportunity! One low-cost 
machine sharpens-serrates knives, scissors, 
pinking shears. Earn $6-$9 hourly in spare 
time. Professional results without experi- 
ence. Free details. Beaver Grinder, 1226C 
Nielsen Bldg.. Eugene, Oregon. 

FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name, age for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-JM, Chicago. 


MAKE Money Zip Coding. Cash-in on 
Government deadline! We tell vou who to 
contact. how to code. Send for free facts. 
Automated Mail. Dept. 1312A, Stamford, 
Conn. 06904. 

Order 


FREE! World's Greatest Mail 
Medium! Bargains Galore! Business Op- 
portunities, etc. Popular Mechanics Clas- 
sified. Dept. W-1, 575 Lexington, New 
York 10022. 


VENDING Machines—No Selling. Oper- 
ate A Route of Coin Machines And Earn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation. 715 PSM 
Ensor Street, Baltimore 2. Maryland. 

MAKE $100.00 Fast. assembling Belts for 
profit. Redikut’s, Loganville 41, Wisconsin. 

CLIP Newspaper items. $1.00-55.00 each. 
Details free. Walter, Box 1360-5. Erie, 
Penna. 


MAKE Big Money taking orders for 
Stark Dwarf Fruit Trees, Everybody can 
now grow Giant Size Apples, Peaches. 
Pears in their yards. Also Shade Trees, 
Shrubs. Vines. Roses. etc. Outfit Free. 
Stark Bro's, Desk 30167, Louisiana, Mis- 
souri 63353. 


START Big-Pay Business At Home in in 
spare time. No experience needed to op- 
erate little table-top machine for bronzing 
baby shoes. Make $6.95 profit on every 
pair. Full particulars free. Send postcard 
to Mason, 1512 W. Jarvis, Room CM-3-LX, 
Chicago, 60626. 


INSTANT Money! Plastics are the wave 
of the future. Big Profits now! At Home! 
Spare Time! Materials costing lle bring 
$2.58 profits immediately! Free informa- 
tion! Rush name on postcard to: Warner, 
1512 Jarvis, Dept. CL-3-LX, Chicago 


60628. 
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OVER $16.50 an hour, Spare time at 
home! Rubber Stamp industry needs small 
manufacturers. We furnish all Equipment 
and know-how! Particulars Free! Write: 
Roberts. 1512 W. Jarvis, Room CR-3-LX, 
Chicago, 60626. 


OPERATE Profitable Inexpensive Im- 
porting. Drop-shipping, Mail Order Busi- 


E 


ness at home. puc eshte a Whole- : 


sale! Brendell's, Waynesv C. 28785. 


WATCH Repairing. 
American and Swiss Watches in spare time 
at home. Tuition only $5 monthly. Diplo- 
ma awarded. Free sample lesson. No obli- 
gation. Chicago School, Dept. WMA, Fox 
River Grove, Illinois 60021. 


^ SELL By Mail Free Details. 
Trade Sales, P. O. Box 51475, New Or- 
leans. Louisiana 70150. 
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"X MONEY Maker. easy to make, home 
liquor bars. Plans. pictures $2.00. Cana- 
craft, Box 8444, Universal City. Calif. 


————— 


START profitable mailing service. $1. 
Horizon Enterprises, P.O. Box 482, Pine- 
dale, California. 


Learn to repair 


Modern 


AMAZING successes through franchises! 


| 
| 
| 


Become exclusive franchise holder your 
territory. Information rushed. National 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 60601. 
MINE raising 
superior Mink Farm, 
Wisconsin 54880. 
$200.00 From Sheet !4" 
25c refundable. Novelties, 
24th, _ Elwood. Indiana. 
LEARN the secrets of repairing junk 
batteries. "Fabulous Profits' at home, De- 
tails: Batteryvman. San Marcos, California. 


information free. Lake 


Inc., Superior, EES, 


Plywood (Scrap). 
PS-610 South 


$3000 MONTHLY By Mail. No Capital | 
Required. Write: Impex, Box  806PS5, 
Azusa. California. 


О BUY. sell. trade anything of value thru 
our trading center. Antique cars, parts, 
coins. typewriters, taperecorders. books, 
cameras, hobbies, etc. Write: Williamsons, 
9323 Spring Arbor Road, Jackson 8, Michi- 
gan 48201. 


LEARN "What's Behind” 72 A Advertised 
Monevmaking Offers in “One” Reveal- 
ing Package. Save time. trouble. expense! 
Mann's. C-266. Hillsdale, New Jersey 07642. 


^" WANTED! Addressers — Commission 
Mailers. Ooton Distributors, 110-SP, North 


Shore Drive, Suffolk, Va. 23434. 


$100.00 00 WEEKLY spare. time with Zip 
Code. Free Details. Gregory Company, 
606W Link. Kirksville, Missouri 63501. 

J FREE--List of Exporters anxious to do 
business with vou. World Wide— New and 
Unusual products. Copy. 30c refunded. 
Daufeldt. Atalissa. Iowa 52720. 


MONEY! Your own business. Many firms 
assist. Directory tells who. what. where. 


$1.00. Deans’. Hox 8092-S, Jersey City, 
N.J. 07308. 
38A BUY IT WHOLESALE 
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"NEW -color Deluxe | below wholesale 
catalog. Automobile catalog and others. 
Housewares, clothing, furs, furniture, rugs, 
appliances, refrigerators. washers, dryers, 
vacuum cleaners, polishers, cookware, 
dinnerware, strollers, cribs, radios, stereos, 
phonographs, records, recorders, cameras, 
film. projectors. Musical instruments, or- 
fans, typewriters, books. binoculars, lug- 
gage, sporting goods, vowling, golf, game 
tables. power,rider Mowers, garden trac- 
tors, boats, motors, bicycles. clocks, watch- 
es, diamonds, jewelry. Huge discounts, 
hundreds name-brand products. For free 
list (factory prices) postcard: Selbyco-6, 
Decatur, Illinois 62522." 


BARGAINS! Buy Wholesale and | Below! 
Name Brands. Appliances, 
Sports Equipment, Televisions. Cameras, 
Watches. Jewelry. Thousands More, Huge 
Discounts to $1,000.00 on New Automo- 
biles. All Makes. Free Details. Write To- 

ау; Worldwide | Bargainhunters, 
сау: В, Holland, Michigan. 

~ "U.S. WHOLESALE Directory: $3.00 
cash. Chov-wong. 166-G Bernhardstraat, 
Aruba. West- Indies. 18 


Furniture, 


Box 


18 LURES value $19.00 send $3.00. 30 
Bodies Complete send $4.00. Free circular. 
Quaker City Mfg. 3514-24 Lawrence. Phila., 


Pa. 19140. _ 

WATCHES ... Lowest Prices . . 
Literature . . . Save-Rite. Box dB: 1108W. 
Miami 38. Florida. 
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WORLD'S largest wholesale supply. Buy 
from 7853 American. European. Japanese 
wholesalers. Hong Kong tailormade suits. 
123 dropship catalogs. Rockbottom prices. 
Automobiles. Free details. International 
Buyers. 216-PS Jackson. Chicago 6, ШІ. 


amplifiers. whole- 
PSW. Covina, 
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ELECTRIC Guitars. a 
sale. Free Catalog. Carvin, 
California 91722. 


~ 100.000 PRODUCTS Wholesale! T 
mendous Bargains! Wholesalers, 
Broadway. New York. N.Y. 10001. 


UCTS Tre- 
1265 | 


Austin. Texas 78723. 


39 FORMULAS, PLANS, ETC. 


FORMULAS—All Kinds. Amazing Big 
Catalog 10c. Кетіѕсо, Park Ridge 15. 
Illinois. 

ost- 


10,103 FORMULAS, $1.00 shipped ` 
aid. Sword Publications, Box 4141-SF, 
aha, Nebr. 68104. 

LATE Modern Manufacturing Formulas 
List Free, Chemical Service, Martville, 
New York. 

ENCYCLOPEDIA of formulas, processes. 
Details free. Cassell, Box 1535, Eugene, 
Oregon 97401. 


PRODUCT formulas. Send $1.00. Toni 
Kemist, 5540 Hollywood Blvd., Hollywood, 


Calif. 
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FOR Proof Of What You Can Do In 
Specialty Manufacturing. Get Our Litera- 
ture, It's Free! Miller—Chemist, 1517-A, 
Tampa, Florida. 


40 PLASTICS 


NEW Liquid casting plastic, clear, col- 
ors, Embed real flowers, butterflies, pho- 
tos, coins. Send 25c for two handbooks 
"How to Cast Liquid Plastics" and “Ном 
to Make Extra Money at Home." Casto- 
lite. 66-102P, Woodstock, Illinois. 
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PLEXIGLAS —. Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania. 
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FREE instruction, prices clear паша 
plastic, quality product. Martin Plastics, 
52 River Ave., Providence, Rhode Island 
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PLASTIC Embedders, Jewelry Workers, 
We have everything. Moulds, Findings. 
New Catalog 25c. David Co., 861 Broad 
St.. Dept. P, Providence, R. I. 02907. 


41 SCIENCE & CHEMISTRY 

3 SOLID fuel aluminum rockets, smoke 
trail—-ready to fire—$1.00. Pyrotech, Box 
101-C, Manchester. Vermont. 


FIREWORKS Fuse 3/32" Diameter, Wa- 
Feet With Formulas. Dia- 
grams. Instructions $1.00, 125 Feet $4.00 
Postpaid. Whistle Bombs. Torpedoes, 
Snakes, New Commercial Catalog—50c. 
American Fireworks, Box 1086P, Fairfield, 
Conn. 06431. 


AMAZING New Book Of Science Exper- 
iments, formulas and Catalogue of Lab- 
oratory Supplies. Only 35c. National 
Scientific Co., Dept. PS-12, 13 5. Park 
Avenue, Lombard, Illinois. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers, trackers, rocket aerial cam- 
eras, technical information, Fast Service. 
Estes Industries, Penrose 6, Colorado. 


"PROFESSIONAL fuse, burns underwa- 
ter, 75 feet, $1. Eddcolabs, Box 99, Berlin, 
New Jersey 08009.'' 


UNDERWATER fuse, 3/32" diameter, 25 
feet with samples, formulas, instructions, 
$1.00, 125 feet $4.00, postpaid. Free cata- 
log. Zeller, Box 640. Hudson. Michigan. 


CONTACT Explosive. Easily make Torpe- 
does—thrown down, they explode. Com- 
plete formulas, directions, $1.00. Techni- 
tome, Box 22, ] Berlin, New Jersey 08009. 


GIANT Chemistry. Biology and Astron- 
omy Equipment Catalog, 25c. Xercon Sci- 
entific Company, 8542 Oglesby, Chicago, 
Tllinois 60617. 


FREE Litmus Paper with illustrated 
Science Catalog 25c—Specimens, Tele- 
scopes, Apparatus, Chemicals. Dissect-A- 
Kit, Inc.. Box A56, Wantagh, New York 
11793. 


ROCKET fuel from household chemi- 
cals. 5c pound. Instructions $1, Sweden- 
berg. Box 186, Indian Head, Maryland. 


terproof, 25 


FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 
log 25c. Chemicals. Apparatus. Biology. 
Mid-States Scientific, 7053 N. Clark, Chi- 
cago. Ill. 


CONVERGING radiation from billion 
stars pushes everywhere causing gravita- 
tion. Copyrighted theory $1.00 refundable. 
Summary 25c. Carnahan, 1413 Yorkshire, 
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ILLUSTRATED Catalog; Chemistry, 
mineralogy, biology 25c. Tracey Labora- 
Evanston, Ilinois. 


DECEMBER 1966 | 


tories. 
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CHEMICALS and apparatus for indus- 
trial, analytical and private laboratories. 
Catalog 35c. Dept. M-26, Biological Supply 
Со... 1176 Mt. Hope Ave., Rochester 20, 


THREE Percussion Explosives, Smoke 
Compositions—Four Colors. Amateur Rock- 
etry Fuel, Sparklers. Others. Complete For- 
mulary 75c With Chemi.al Catalog. MB, 
Box 1922. Phila., Penn. 19105. 

HIGHWAY Flares, 
& C Labs. 21863 Colgate, 
Michigan 48024. 


CONTACT Explosive. Explodes with 
touch of feather. Handled safely wet 
Powerful. Ideal for jokes. Applies like 
paint. Made from household chemicals. 
Results guaranteed, Complete instruction 
for making both kinds only $1.00. Franks 
Scientific Company, P.O. Box 156, Mar- 
telle, Iowa 52305. doc 


"LASER Pistol $2.00." Complete In- 
structions On How To Make. Parts, Man- 
ufacturers Addresses. Including primary 
course on Lasers. Laser Rife Course 
$4.95. Laser For Science Project. “No 
Laser Rod Used". Build The Parts. and 
The Laser ‘‘Yourself’’ $4.95. Catalog 50c. 
Roy Davis Laboratory, Green Cove Springs, 
Floride. 


KETRY!! 


3.90c postpaid. S 


Farmington, 


ROC New Eits—2,000 feet 
altitude with powerful motors. Tubes. 
Cones, Parachutes, Launchers, Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c. Rush Delivery. Centuri Aero- 
space, Box 1988. Phoenix, Arizona. 


ROCKETS! Flight Kits. Test Equip- 
ment. Catalog 25c. Rocket Development 
Corporation, Route 3, Seymour, Indiana 
41 
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PLASTIC laboratory ware for Science 
and Industry. Catalog 35c. Shamrock 
Chemical Industries, Box 103, Trumbull, 
Conn. 
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LIQUID rocket: plans, $2.98. Catalog. 
95c. Amateur rocketry magazine. 50c. Star 
Space Systems, PS1, Box 4353, Inglewood, 
Calif. 


BUILD Burglar Protection Systems— 
Fantastic money making potential  Klt 
$2.00. Information $1.00. Tgnic, Box 59, 
Northville, Michigan. 


FREE—Chemical resistant polyethylene 
gloves with catalog. Chemicals, Biologi- 
cals, Apparatus, Microscopes, Preserved 
Specimens, Minerals. Fossils, Telescopes 
and Books. New illustrated catalog only 
35c. Dover Scientific Company, 1207 First 
Avenue. New York, М.Ү, 10021. Open all 
day Saturday. 


NEW Blasting Explosive—Power of dy- 
namite yet safer. Mix from inexpensive 
easily obtainable materials. Directions 
$2.00. Box 201, Northville. Michigan. 


EXPLOSIVES, Rockets, Smokes and oth- 
er formulas. Booklet tells how, $2.00. Re- 
port 64. safe bazooka, mortar and more, 
$1.00. Best fuse. 75’, $1.00. Titus Labs, Box 
376, Greenlawn. N.Y. 


CHEMICALS, laboratory apparatus. 
microscopes. mineral sets and tele- 
scopes. Catalog 35c. Sheard Science Sup- 
plies, Columbus, Wisconsin 

SKYROCKETS, Contact Explosives, 
aerial displays-—Exciting new manual con- 
tains 75 formulas. complete detailed in- 
structions, diagrams—rocket construction 
(3500' altitude), stars. colored flares, 
smokes, Whistles. fuses, powerful propel- 
lants. flaming balloons. contact explosives 
(explode with slightest touch, ideal for 
okes) $1.00. Sentec-5B, 433 Ellis, San 


Catalogue--25c. Hagenow Laboratories, 
Manitowoc, Wisconsin 54220. 


AMATEUR Scientist's Magazine—Useful 
Information—Ideas.  Sample—29c. $1.00 
Yearly. Experimenter's Magazine, Mani- 
towoc, Wisconsin 54220. 


FOR Sale, Weingart's Book ''Pyrotech- 
nity''—$6.95. Christie, Box 85, Bergenfield. 
New Jersey 07621. 


42 EMPLOYMENT INFORMATION 
FOREIGN and USA job opportunities 


avallable now. Construction, all trades. 
Earnings to $2.000.00 monthly. Paid over- 
time, travel, bonuses. Write: Universal 
Employment, Woodbridge, Connecticut. 
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| gold window letters: 


DIRECTORY Reports. Construction. 
Aviation, Shipping, Oilfields, Government 
Manufacturing, Trucking, etc. Foreign— 
Stateside. Helpful information plus job- 
getting tips on preparing application 
letters. Unconditional money-back guar- 
antee, Only $3.00 ($3.25 Airmail). Re- 
search Services, Box 6768-PS, St. Louis. 
Missouri. 63144. 


FOREIGN Employment. Construction, 
other work projects. Good paying overseas 
jobs with extras. travel expenses, Write 
only; Foreign Service Bureau, Dept. PS, 
Bradenton Beach, Florida 33510. 


THOUSANDS of Jobs Available In Los 
Angeies Ea.h Week. Send One Dollar For 
Largest Weekly Classified Listing. J. W. 
EE P.O. Box 72171, Los Angeles, Calif. 

002. 


JOBS—$100  Weekly—Beginners, Меп, 
Women. Work At Sea, Passenger Ships, 
lana Box 52, 10016 
N.YX.C. 
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YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 1215c; 
Ladies’ Coats 30c; Dresses 15c. Enormous 
pronts. Catalog Free. Nathan Portnoy As- 
^w cam 2108-J Roosevelt Road, Chicago 


i 


AGENTS WANTED 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
tie clasps, money clips, cuff links, lapels, 
identification badges, individualized with 
customer's name and  emblems. Cap 
badges for trucking. bus, taxi, police, fire- 
men, also postal, letter carriers and heavy 
construction emblems, Choice 3000 em- 
blems. Hook-Fast. Box 1088-PS, Provi- 
dence, R. I. 


START Your Own Business on Credit 
Your own boss. Hundreds of Dealers mak- 
ing $100 to $300 and more weekly. We sup- 


ply stocks, equipment on credit. 300 home | 


necessities. Sales experience unnecessary. 
Pleasant, profitable business backed by 
world-wide industry. Write  Rawleigh,. 
Dept. L-U-PSC, Freeport, Ill. 


MAKE $50.00 daily selling air operated 
vacuum cleaners to service stations. Free 
details, Inka Industries, 2405 Crocker, 
Houston, Texas T7006. 


$200.00 WEEKLY. Every business and 
professional man has No-pay accounts. 
Send them to us for collection. We pay 


| you for each name listed. No collecting, 


Dept. PS-12, General Finance Company, 
Pickwick Bldg., Kansas City, Mo. 64106. 


JOIN An Established Firm. Over 30 
years with Calendars and Advertising 
Specialties. Bonuses-Prizes-Free Pens. 
Mi ed 6535-B Cottage Grove, Chicago 
60631, 


AGENTS—300% profit selling genuine 
stores and offices. 
Free samples. Metallic Sign Letter Co., 


1217-E West Newport, Chicago. 


MAKE money selling Ties, Readyknots, 
Regulars, Wide, Personalized, Uniform, 
Novel-ties. Free details. Philip's Neckwear, 
20-S West 22nd, New York 10010. 

ESTABLISH Your Own Business. Low 
Prices On Used Clothing, Shoes, House- 
hold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors, 2129 North 
Western Avenue. Chicago, Illinois 60647. 


44 HIGH-GRADE SALESMEN 


$1,000.00 A month for making dramatic 
3-second demonstration of amazing light- 
weight Presto Fire Extinguisher. New 
chemical used by Air Force snuffs out fires 
instantly. Only $4.95. Terrific commis- 
sions. Millions want it. Free Kit. Merlite, 
114 E. 32nd, Dept. P66-F, New York 16. 


SENSATIONAL new  longer-burning 
Light Bulb. Amazing Free Replacement 
Guarantee—never again buy light bulbs. 
No competition Multi-million dollar mar- 
ket yours alone. Make small fortune even 
spare time. кетеш quick sales. Free 
sales kit. Merlite (Bulb Div.), 114 E. 32nd, 
Dept. C-73-F. New York 16. 


FREE! 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-JS, Chicago. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad book 
matches in demand by every business 
right in your town! No investment: every- 
thing furnished free! Top commissions 
daily! Superior Match, Dept. P-1266, 7530 
S Greenwood, Chicago, Ill. 60619. 


YOUR free copy of World's biggest sales 
magazine tells you how and where to 
Make more money on your own in selling. 
Write Specialty Salesman Magazine, Desk 
6B. 307 North Michigan, Chicago 1 


$17,000 PLUS Regular Cash Bonus for 
man over 40 in your area. Take short auto 
trips to contact customers. Air mail: A. Б. 
Brooks, Vice Pres.. Texas Refinery Corp., 
Box 711, Fort Worth, Texas 76101. 


45 EDUCATIONAL & 
" INSTRUCTION 
KNOW your rights—latest Supreme 


Court ruling on your constitutional rights. 
$1.00. Glenn, 849 W, Main, Mesa, Arizona. 


MASTER Watchmaking at home, Free 
sample lesson. Chicago School. Dept. 
WM, Fox River Grove, Illinois 60621. 


HELP Wanted advertisements in news- 
apers nationwide prove urgent demand 
for Draftsmen. ‘‘Quick-Learn’’ home-study 
plan has helped thousands beginners suc- 
ceed. Good Salary! Clean Work! ''Draft- 
ing Career Kit” sent Free! Write: North 
American School of Drafting-P, Newport, 
California 92660. 


PROFESSIONAL Engineering, Electron- 
ics. Free Prospectus. CIST, Süite 817. 263 
Adelaide Street, West. Toronto, Canada. 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week'" System. Ellis, Box 203, 
Cedar Grove. North Carolina. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, Gilroy, Calif. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses Bought.) 
Lee Mountain, Pisgah, Alabama. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS. Inc. 325 Jackson, Dept. 
2AV 1, Chicago 60608. 

“FINGERPRINTING By  Correspond- 
ence." Civil Service Opportunities. Good 
Pay. Fingerprint School. 2759G-West 
Broadway, Los Angeles, Calif. 90041. 


MISSSOURI Auction School. Free cata- 


log! 1330-05 Linwood, Kansas City, Mo. 
64109. | 
DEVELOP Mind Power, personality, 


memory While asleep! Free details. SLRA, 
Box 24-SF, Olympia, Washington. 


HIGH School Diploma at home. Qual- 
ified instructors. Approved materials. 
Southern States Academy, Professiona! 
Bldg., Dept. 12, Decatur, Ga. 


BE A Real Estate Broker. Insure security 
for yourself and your family. Study at 
home. Prepare for state examination. 
Write for Free Book today. Weaver School 
of Real Estate. 3519-R Broadway, Kansas 
City. Mo. 64111. 


COMPLETE Your High School at home 
in spare time with 69-year-old school. 
Texts furnished. Diploma. Information 
bocklet free. American School, Dept. 
e: Drexel at 58th, Chicago, Illinois 
60637. 


LEARN Civil and criminal investigation 
at home. Earn steady, good pay. State 
age. Institute Applied Science, 1920 
Sunnyside, Dept. 33C, Chicago 40, Illinois. 


EARN as you learn, camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions, 
texts, tools and practice equipment. Free 
information. Write Box 1422, Englewood, 
Colorado, today. 


LEARN Auctioneering. Free Catalog. 
Reisch American School of Auctioneering, 
Inc., Mason City 3. Iowa. . 


PIANO Tuning Pays. Big money in 
spare time. Learn at home. No musical 
knowledge necessary. Phonograph, records, 
tools and instructions furnished. Electronic 
tuning also taught. Free catalog. Capital 
Tuning School, 3160 S.W. 16th Court, Ft. 


Lauderdale, Fla. 
DRIVE Tractor- Trailers, Send $1.00 for 


ful particulars. Driver Training Insti- 
tute. 794 Bedford Avenue, Brooklyn, N.Y. 


FCC FIRST Class License in 6 weeks— 


cess rate, Write Elkins Institute, 2603A 
Inwood Road, Dallas, Texas 75235. 


BOOKS, Free general catalog, 60 pages 
Text, vocational, educational, instruction- 
al subjects. Millions of volumes, new and 
used. Bargain prices. Books bought. Est. 
1802. Long's College Book Co., Dept. М1, 
Columbus 1, Ohio. 


HIGHER Income, Security. and Power. 
256 page book “Thinking Big' reveals 
secrets that make men rich. -WBl123— 
send $2.00, Johnson, Box 1185, Burbank, 
Calif. 91505. u 

FCC LICENSE Training by correspon- 
dence. Approved for veterans. Grantham, 
1503 N. Western, Hollywood, Calif. 90027. 

— PIANO Technology—Electronic 
Servicing Learned Easily At Home. GI Ap- 
proved. Free Booklet. Niles Bryant School, 
Dept. S, 3631 Stockton, Sacramento, Calif. 
95820. 


LEARN to play easy way—Guitar-Ac- 


cordion-Piano with music teaching courses | 


on recordings. Free information. Vavro 
Corporation, South Saint Paul, Minn. — 


SCIEDUTECS—Exciting new field. Sci- 
entific Educational Techniques. Startling 
new dimension accelerates enlightenment 
on any subject. May eliminate concept of 
fallure. Information and Catalog of many 
subjects obtainable on Money-Back Guar- 
antee available for $1.00. Vantage III, 
1258 Folsom, San Francisco, Calif, 94103, 


GET A British Diploma in Color. Phi- 
losophy, Biochemistry, Radionics, Homo- 
eopathy. 35 courses. urricular free. Dept. 
PSM. Brantridge Forest School. ‘‘Lodge’’ 
Brantridge Forest, Balcombe, Sussex, 
England. 


USED Courses! Books! List 10c. Smith’s 
124 Marlborough. Salem, Mass. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment, 
Box 665-35, St. Louls, Mo. 63188. 


FREE Trial!! Sensational sleep-learning 
record kit improves memory, personality, 
concentration. Results guaranteed! For- 
um, 333-AE12, Michigan, Chicago 60601. 


BARTENDERS Course $14.95 Approved. | 


Recommended. Haas. 4262 Wilson, San 


Diego, California. 


SHORTCUTS To Graduation? Unique 
Report Lists Resident, Extension Oppor- 
tunities. Auret, Allenhurst. New Jersey. 


LEARN How To Acquire Adequate In- 
come For Life, Interesting Details Free. 
Hemmer, Dept. Hl, Вох 5063, Cincinnati, 


Ohio 45205. 

FREE Bible course, Degree. Pa, 143 
South Gregg. Charlotte, N.C. 38208 

WIN financial, professional. vocational, 


; world 
ayne's, 


nl 


низовин School: 
—Design. Zero Engineering, 
69, Chicago 60629. 


46 CONTESTS 
NOBOTS. Can you make name of city 
from these letters? Win $1000.00! Free 


details! Prizewinner, Box 11569, St. Peters- 
burg, Fla. 33733. 


47 DETECTIVES 
DETECTIVE Profession. Home Study, 


Lapel Pin, Certificate. Future 2759CB 
West Broadway, Los Angeles, California 
90041. 


DETECTIVE Course. Free Information. 
Universal Detectives. Box 8180E, Universal 
City, California 91608. 


DETECTIVE Course. Credentials, Diplo- 
ma. Free Information, Southwestern In- 
stitute Criminology, Box 202, Geronimo, 
Oklahoma. 

DETECTIVE Training—for free infor- 
mation write to 1917S North Kenneth 
Ave., Chicago, Illinois 60639. 


9 GIFTS 

RUGGED Spitflre(C) Windproof Lighter 
engraved with your initials. U. S. made. 
Lifetime guarantee. Only $2. Craft Orig- 
inals(C), 163A Merchandise Mart, St. 
Louis, Missouri 63101. 


fe 


| Elmhurst, 


Organ | 


| 57 


HANDYMAN'S Gift. 
metal tape-level-square in brown genuine 
leather case. Up to 3 gold initials free, 
$2.85 postpaid. Mary E. Ellsworth, 905 
Rosemont St.. Lafayette, Ind. 47905. 


51 SPECIAL SERVICES | 


INFOP TION On Anything. Ferguson 
Research Specialists. 83-45 Vietor Ave., 
N.Y. 11373. 


LOCATING Service! Any item or prod- 
uct. Jake Barraco. 478-B Gardner, South 
Beloit, Illinois 61080. 


LL 


INFOP MATION Any subject. Product 
and book search. $2.00. Al Hickman, Box 
5995, Reno. Nevada 89503. 


22 AUTHORS SERVICE 


WANTED Writers! Short stories, arti- 
cles, books, plays. poetry. Will help place, 
sell your work. Write today, free partic- 
ulars! Literary Agent Mead, Dept. C-33, 
815 Broadway, New York, N.Y. 10010. 


WANT Your Book Published? Learn how 
we publish, advertise, promote. distribute. 
Many successes. Free booklet PS, Vantage, 


120 West 31, New York 


PUBLISH Your Book! Join our success- 
ful authors: All subjects invited, Send for 
free appraisal and detalled booklet, Carl- 
ton Press (Dept. PSL), 84 Fifth Avenue, 
New York 10011. 


54 ART INSTRUCTION, 
CARTOONING, SIGN PAINTING 


"GAG'' Cartoons For Money! Magazines 
spend over a million dollars yearly for 
funny ideas. Home study course trains you 
to cartoon your ideas professlonally, how 
and where to sell. Send for Free Sample 
Lesson and details. State age. Evans 
school, Box 57, Dept. PS, Brookfield, ПІ. 


LEARN Sign Painting. Fascinating Sys- 
tem. Straley, 410-P South Western, Spring- 
field. Ohio. 

“HOW To Make Money With Simple 
Cartoons’’—Everyone who likes to draw 
should have this book; Free. Send name, 
Lp code. Cartoonists’ Exchange, 1912 

easant Hill, Ohio 45359. 

CARTOONERAMA Teaches you Car- 
tooning in a new 24 lesson course. Free 
brochure. CFA, Box 263-6-A, Branford, 
Connecticut 06405. 

LEARN Profitable Magazine Cartooning! 
Pree не, Cartoonists, Box 3097, Lin- 
coln 


56 RUBBER STAMPS & 
OFFICE SUPPLIES 


PRE-Inked (ink in the rubber—no stamp 
pad required) Stamp—3 line—postpaid— 
k, P.O. Box 209, Birmingham, 


Combined  6-ft. 


FREE Catalog. Made to order rubber 


| stamps, daters, numbers, price markers, 


etc. Utica Stam 
Utica. Mich. 48087. | 

FREE Rubber Stamp-Printing Catalog. 
Harfmann Specialty, Box 443, Owatonna, 
Minn. 55060. 


THREE iine pocket or office stamp $1.00. 
Win Atherton, Box 61, Randolph, Massa- 
chusetts. 


Co., 48124 Van Dyke, 


PRINTING, 
MULTIGRAPHING, ETC. 


RAISED Letters—Business Cards, Sta- 
tionery, etc. Samples, Bargain Pricelist 
free. Pioneer, PS-12, Island Park, N.Y. 


11558. _ 
GUMMED Address Labels $1.00. 


~ 1,000 C 
Walt's, Box 966, South Bend, Indiana 46624. 


^ OFFSET Printing 25 to 5.000 c өрк. 24 
Hour service. Low prices. Cisco's, Atlanta, 
Illinois 61723. 


OFFSET Printing. Prompt service. 
Mimeo Press, 835 Falls. Rocky Mount, 
N. C. 27801. 


EMBOSSED Business Cards $2.99-1000. 
Free Samples. Gables, 405H Clifton, Glen- 
shaw, Pa. 15116. 


—— — а —— ee — 


BUSINESS Cards Embossed—1,000-$4.10, 
postpaid. Goodall Printing, 68-A Joost, 
San Francisco 94131. | 

BUSINESS Cards $1.00. 1.000. Business 
Stationery. Thaxton Associates, Glen Ra- 
ven. North Carolina 27215. 


ville. R. 


OFFSET Printing. 8B8!5xll. 
1,000 $8.95. Mall Order Printing. e. 
A, Fall River. Wisconsin 53932 


DISTINCTIVE Embossed Letterheads, 
| Attractive 


Colors. lig) ab Universal, 
226-LS Myrtle, Scotch Plains, N.J. 07076. 


TOP-NOTCH Quality! Business Printing. 
Samples, Weiss Associates. 213 Sixth, 
Downers Grove, Illinois 60515. 

FREE Literature: 1000 Name Address 
.00. 1.000 Business Cards $4.95. 

Rubber Stamps. Satisfaction 
Guaranteed. Jordan's 552 West O'Connor, 
Lima. Ohio 45801. 


AMAZING Business Printing values 
Samples. А киш. Shop. Box 5T76P, Green- 


1000 GOLD trim address labels 50c— 
Postpaid. M & M Sales, 536 Tracy, Peorla, 
Illinois 61603. 


QUALITY Printing: lowest prices, sam- 
ples. Dowling Press, Dept. PS16, Pitts- 
town, N.J. 


58 PRINTING OUTFITS, 
SUPPLIES 


а= rec Er аа 
Rubber Stamp presses, h ND о y 
ated, ес сАПу heated. Siz izes Б” х 
E 1 Starting MAL su lies. 
Printing Presses. Order presses, supplies 
shipped day received. 1966-67 catalog, low 
supply prices. Custom Manufacturing, 402 
East Elm, Springfield 2, Missouri. 


PRINTING Outfits, type, su lies. e 
dime for illustrated supply book and Send 
ples. r Inc.. H-8. Meriden, Conn. 


Presses, Type, Supplies. 
To dE Service, "Mechanics 


Lists 5c. 


burg, Pa. ' Е 
|. RUBBER Stamp Presses, Supplies, 
Keiwlet, 2025 Barney Road, Kalamazoo, 


Michigan 49007. 


WHOLESALE Rebuilt Offset Presses, 
Floyd. Va" Maurice Bower, Rte. 3. 
a 


and printing cuts. Plexirubber, Ar- 
. Wisconsin 


DIRECTORY Of Wholesale Printing and 
Office Supply Sources. $2.00 postpaid. Satis- 
faction Guaranteed. Daufeldt, Atalissa, 
Iowa 52720. 


RUBBER Stamp Supplies. New prod- 
ucts, low prices, fast service. Jackson 


Supply, 1433 West Winnemac, Chicago, 
Illinois 60640. 


60 FOR INVENTORS 
INVENTORS: Your ideas and inventions 


ormer Patent Examiner; United States 
Government former Patent Advisor! Sec- 

reliable service. Member: 
States Chamber Commerce. 
"Invention Record'" and “Recommended 
Protection Procedure." Airmailed! Write: 
Raymond Lee. Invention Developer, 130-V 
West . 42nd. New York City 10036. 


^" PATENT Searches, professional patent 


development of inventions by Licensed 


Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all flelds of 
inventions. Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for maximum patent 
protection and greatest commercial value. 
Inventions developed by us negotiated for 


| cash or royalties with our nationwide con- 


tacts. Send for free Protection ''Invention 
Certificates'" and further interesting, val- 
uable Patent Information. George Spector, 
Licensed Professional Patent Engineer, 
U.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


PATENT Searches, including copies of 
related U.S. Patents, $6.00, Inventors, at- 
torneys, manufacturers use my ''World- 
wide” Airmail service! ‘Invention Record” 
form and “Information Every Inventor 
Needs." sent free! Miss Hayward, 1029F 


| Vermont Av.. Washington 5. D 


U. S. PATENT Office Searches, 234 
Broadway, Room 3615, New York. Free In- 
vention Certificates. 


DECEMBER 1966 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 

ed. Free Invention Protection forms and 
“Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
711-14th, N.W.. Washington 5. D. C. 


PROFESSIONAL Patent Searches, $6.00, 
including official U.S. Patent Office copies 
or related U.S. Patents! Prompt, depend- 
able service. Certified, Airmailed' For free 
"Invention Record Folio" and “Important 
Patent Information Every Inventor Should 
Have." write: United States Inventors 
Service Company. 501X Thirteenth St. 
NW.. Washington, D.C. 20004. 


IF vour invention is абаран! {о рго- 
moting we will contract for selling on 
cash or royalty. Free booklet outlines roy- 
alty rates. requirements. Kessler Corpora- 
tion, C- 112-ҒІ, Fremont. Ohi о. 


INVENTORS—An internationally based 
corporation with world wide connections 
in industry is now available to market 
your invention. Send details, full descrip- 
tion and requirements. to: International 
Development Corp.. 508 W. Fifth Street, 
Charlotte. N. C. 


TOY Inventors Wanted! Join Our Pro- 
fessional Design Group. We Sell Toy Ideas 
To Major Manufacturers And Have Earned 
More Than Two Million Dollars In Roval- 
ties For Our Inventors. Free Brochure. 
Write: Toy Inventors Counselling Service, 
Inc., 200 Fifth Ave., Dept. IC, New York, 
N.Y. 10010. 


INVENTORS: Assistance with any prob- 


lem. Searches. Applications prepared, All 
types, Design. Chemical. Mechanical. Time 
payment plan. Free information, write: In- 
ternational Invention Institute, Dept. 27. 
160 Broadway, New York. N.Y. 10038. 


INVENTORS! Assistance with any prob- 
lem. Protection, promotion. searches. Fi- 
nancial assistance available. Strictest con- 
fidence. Free Record of Invention Forms. 
information: New York Invention Service. 
Dept. 10; 160 Broadway. New York. N.Y. 
10038. 


IMMEDIATE cash, for Patent Applica- 
tions. free Patent Searches. Write for de- 
зата. Universal Patents. 184-B, Marion, 

- iO. 


PATENT  Searches—48 hour  airmail 
service, $6.00, including nearest patent 
copies. More than 200 registered patent 
attorneys have used my service. For Free 
invention protection forms, write: Miss 
Ann Hastings. Patent Searcher, P.O. Box 
176. Washington 4, D.C. 


61 INVENTIONS WANTED 


INVENTORS—Do you want to sell or 
license your Invention on cash or royalty 
basis? Write: Kessler Corporation, C-712- 
IW. Fremont. Ohio. 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. 
information free. Institute of 
Inventors. Pont 30C, 635-F Street. N.W.. 
Washington 4, D. C. 


INVENTIONS Promoted- For 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 


Бы = 


INVENTORS: Protect your ideas! : Free 
“Recommended Procedure. Washington 
Inventors Service. 422-G. Washington 


Building, District of Columbia, 5. 


INVENTORS ` Wanted: Manufacturers 
need new items! Your inventions, ideas 
developed for cash;/royalty sales. Free ''In- 
vention Record.'" Information. Raymond 
Lee, 130-W West 42nd St.. New York. N.Y. 
10036. 


INVENTORS! “Outright cash | sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our 
client manufacturers. Financial assistance 
available. Write Dept. 30. United States 
cand Brokerage, 78 Wall Street, New 
York 5, N. Y. 


INVENTORS! We will develop. sell your 
idea or invention, patented or unpatent- 
ed. Our national manufacturer-clients are 
urgently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available. 10 years proven per- 
formance, For Free information write 
Dept. 54. Wall Street Invention x 
age, 79 Wall Street, New York 5, 


200 | POPULAR SCIENCE 


| manufacturer, 
ganization with 


| vice, Dept. 85, 
| N.Y. 100 


| books, 


Complete 
American | 


Cash- 


| don, 


INVENTORS! Don't sell your invention, 
patented or unpatented, until you receive 
our offer. Eagle Development Company. 


Dept. S, 79 Wall Street, New York 5. N. Y. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance, For free in- 
formation. write Dept. 17. Gilbert Adams, 
Invention Broker, 80 Wall St.. New York 
5. N. X. 


" INVENTIONS wanted. Patented: unpat- 


ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F T7th, Oak- 


| land 5. Calif. 


PATENT Procedures. Do It Yourself. $1. 
Horizon Enterprises, P.O. Box 482, Pine- 
dale. Calif. 


PROMINENT Toy Mfr. seeking new toy 


motion. Financial arrangement 
Write: Toys, Box = =514. Norwood. N.J 

INVENTORS. desiring inigediation “on 
proper procedure for protecting and or 
promoting your brainchild—contact Wall 
Street Promotions, Inc.. Dept. 43. 99 Wall 
Street. New York. N.Y. 10005. Reliable 
service. (Financing available. ) 


INVENTORS needing help with any 
problem—financing, protection. securing 
searches. Contact the or- 
'"know-how'. Be com- 
pletely informed. Pioneer Invention Ser- 
150 Broadway, New York. 


open. 


38. 


either sell your invention or рау 
cash bonus. Write for details Universal 
Inventions. 298-G, Marion, Ohio 


63 MANUFACTURING 


— BIRCH Plywood—Any size, shape, spec- 
ification. Violette Plywood, Lunenburg, 
Mass. 


64 MODELS, MODEL SUPPLIES 


SHIP Models, New Catalog 15c. Scientif- 
ic, Inc., 113F Monroe, Newark, N.J. 07105. 


Ee 


SHIP and Yacht model fittings: Pine 
construction Hull Kits: blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 
Inc.. 1002 Etowah Avenue, Royal Oak, 
Michigan. 48067. 


SHIP Models, Kits, fittings, 
tools. engines, motors. Big illus- 
trated catalog 50c. James Bliss & Co., 
Dept. PS. Route 128. Dedham, Massachu- 
setts 02026. 


ROCKETS. New Illustrated Catalog 25е. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado.  . 


SHIP Model Kits and fittings: clippers, 


WE 


plans, 


| frigates. etc. Catalog, paint-tool list. book 


list. 40c. Model Shipways, Box 85. Bogota. 
New Jersey. č — | 

STEAM Engine Castings. Fittings. Cata- 
log 25c. Ship Models, Andover, Mass. _ 


STEAM Engines. Castings,  Machined. 
Finished. Stuart. Cretors. 6 P. Com- 
pound. Fittings, Tools. Boilers. Pumps. 
eis. PO. 1 $1.00. Denison Live Steam Mod- 


P.O Box 306, Darlington, Penn. 16115. 


TRAIN Bargains! Slot Racers! 25c 
brings 32 page catalogue. Thousands of 
Lionel, Gilbert. Varney. Strombelker. El- 
Aurora, Scalextrix Revell. etc. Trains. 
all gauges, Racers, all sizes. Hobby Sur- 
plus. P.O. Box 1106S, New Britain. Conn. 


бав ELECTRIC TRAINS 


LIONEL Trains Bulletin 
25c. Mack Bros., 
cago 60622. 


65 HOME CRAFTSMAN 


FREE Make 'Em and Save Leathercraft 
Idea Manual. Tandy -Leather Co., 1001 
Foch, 057, Fort Worth, Texas. — 


2512 PLANS. Patterns, things to make, 
do. Fun. Profit. World's greatest selection. 
Catalog 10с. Craftplans, 18250-B Harwood, 
Homewood. Ill. 


WOODWORKING Catalog апа Manual 
25c. Plus free "101 Project Ideas." World's 
most beautiful veneers, lumber, plywood! 
Wood finishing, upholstery supplies. Cane. 
Lamp parts. Furniture hardware. Animal 
whittling blocks. 2,000 workshop products. 
Constantine, 2053-T, Eastchester Road. 
Bronx, 10461. 


| і 10е. Catalog 
2041 Chicago Ave., Chi- 


| bags. 


2,500 DIFFERENT Plastic Molds, Figu- 
rines, Crafts. Catalog 25c. Steece Broth- 
ers, Box i77-PS, Sioux Falls, S. Dak. 57101. 


CHRISTMAS Project. Distinctive Child's 
Rocker. Complete plans $1. Sweeney. 3229 
N. Hills Road. Murrysville. Penna. 15668. 


SAVE Approximately $50 — Humidify 
your Forced Air Furnaced Home. Estimated 
cost for materials $2.00. For plans, send 
$3.00 to Clyde Baldwin, Graduate Engineer, 
226 Elkhorn Drive, Frankfort, Kentucky. 


SQUARERKRNOTTERS: Make belts, hand- 
lanyards, dog leashes, etc. Special 
offer! Beginner's book, catalog and quality 
cord samples 25c. P. C, Herwig Co., Dept. 


71-P1. 234 Clinton St., Brooklyn, New 


| York 11201. 


| ideas suitable to nationwide television pro- | 
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66 DO IT YOURSELF 


PAINT Your own wall mural! Inex- 
pensive. easy Paint-by-Numbers Pattern 
Kit includes oils, brushes—everything! 35 
decorator designs. Color catalog  10c. 
Muralart. 4401-P Birch, Newport, Cali- 
fornia 92560. 


BURGLAR Alarm made of doorbell and 
flashlight batteries. Ingenious Idea. In- 
structions $1.00. Mr. Kask. P. О. Box 1003, 
Adelaide Street, Toronto 1. Ontario, Can. 


С AUTOMATIC washer repair manuals. 
Any make. model. 13 different manuals. 
$2.75 each ppd. Dryer repair manuals, for 
G.E. — Kenmore — RCA Whirlpool. $2.75 
each ppd. Major Appliance, 13106 Caine 
Ave.. Cleveland, Ohio 44105. 


67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 
Gold 


^ HIGHEST Cash for Gold. Jewelry, 
Teeth. Rings. Diamonds. Watches. Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals. 6 Monroe, Dept. 457. 
Chicago, 60603. 


=u РЕ 


OUT-Of-Pawn Elgin and Bulova Watches 
$5 up. Free list. Southern Watches, 5-PS 
South Wabash. Chicago 60603. 


CASH Immediately For Old Gold, Jew- 
elry. Gold Teeth. Watches. Diamonds, 
Silverware, Platinum, Mercury, Spectacles. 
Free information. Rose Industries, 29-Y 
East Madison, Chicago 2. 


67А GEMSTONE & 
COSTUME JEWELRY 
J MAKE Gemstone-Costume jewelry for 
Christmas Gifts. Fun or Profit. Send 25c 


for instructive picture catalog of jewelry 
parts, plus "Нот To." Hundred of items. 


| Beautiful original jewelry in minutes! No 


special skills required. S. Schweitzer & 
Со... Dept, "P'. P. . Box "1. Gedney 
Station, White Plains, New York. 


70 OF INTEREST TO WOMEN 
In- 


_ MAKE Money Zip Coding at home. 
formation free. Automated Mail, Dept. 
1312B, Stamford, Connecticut 06904. 


$45.00 THOUSAND. Home  Address- 
ing! Longhand. Typewriter. Information. 
stamped’ Addressed Envelope, Brewster. 
Box 1.26-E. Clearwater. Florida 33515. 


$100.00 WEEKLY Possible Lacing, As- 
sembling. our products! Write: Cuties. 
Warsaw 15, Indiana 46580. 


BIRTH Control Aide: Timer designed as 
daily reminder to take birth control tablet. 
Details free. R. A. Lambert Company. 531 
Lakewood Terrace, Round Lake, Illinois 


60073. : 

M` KE Money mailing our postcards! 
Work home. full. sparetime. Particulars 
lür. Westlee, Western Springs 2. Illinois. 


“SPECIAL book teaches you to drive," 
$1.00. FPG, 89 Tremont St., Bridgeport, 
Conn. 06606. 


71 FOR SALE MISCELLANEOUS 


BUILDERS! Make rafter cutting easy! 
Free information. Emmert Products, Syca- 
more, linnois 80178. 


50 POSTCARDS: 
ed. $1.00. Printcraft, 
Paul. Minnesota 55104. 


UPHOLSTERY Fabrics, Plastic leathers 
—54 inches Wide. First Grades. Wholesale 
Prices. Cover your own Furniture. Send 
$1.00 For Samples. Credit given on pur- 
chase. State colors desired. Plastic or 
P.O. Box 1838. Bil- 


" Name, Address Print- 
1747 Selby, Saint 


Fabric. Lamb's. Inc., 
lings. Montana. 


SELL Your Photographs—Book tells 
how, to whom, prices paid, types desired, 
$1.40. Sandi, Box 353, Salisbury, N.C. 


72 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold. 
Ores analyzed. Mercury Terminal. Nor- 
wood, Massachusetts. 


WANTED, Gold, silver, platinum, scrap 
(any form), coins, Information free. Wil- 
mot's, 1067-AC Bridge St.. Grand Rapids, 
Mich. 49504. 


73 WEARING APPAREL 


FREE! Newest edition famous Corcoran 
catalog. Largest selection hunting. camp- 
ing. fishing equipment. All items field test- 
ed. Boots, clothing. fishing tackle. tents, 
gun cases, sleeping bags. Dozens of spe- 
'clalties. Corcoran, Dept. PS-126-C, Stough- 
ton. Massachusetts. 


77 TREASURE FINDERS & 
| GEIGER COUNTERS 


LOST Mine, Buried Treasure Guide: 
Listing over 400 U.S. locations. Brochure 
crammed with useful information where 
many treasure. Maps, ghost town, mineral, 
land claim items may be obtained free. 
All only $1.95 (postpaid). Bonanza Press, 
3304G El Camino Real. Santa Clara, Cali- 
fornia 95051. 


ГР 


1967 detectors now available. Free infor- 
mation. Rayscope, Box 715. North Holly- 
wood. California 91603. 


FIND buried Coins, Treasures. Relics. 
New supersensitive low priced models for 
land or underwater use. Free informa- 
tion.  Sensitronix, 2225-H Lou Ellen. 


Houston 18, Texas. 


"COMPLETELY new prospecting tech- 
nique developed by Relco. New transistor 
models detect buried gold, silver, coins, 
treasures. $19.95 to $129.50. Write for free 
catalog and 'guide for beginners.' Relco- 
A41, Box 10563, Houston 18. Texas." 


NEW 1966 Goldak Treasure. Coin. Gold. 
Silver Locators. Goldak, Dept. PSC, 1544 
W. Glenoaks, Glendale, Calif. 91201, 


TREASURE. Find gold, silver, relics 
With super powerful Detectron locators. 
Free information. Detectron, Dept. PS12, 
San Gabriel. California. 


TREASURE Hunters, Prospectors— 
Quality-Engineered Mineral-Metal De- 
tectors available. Detects Gold, Silver, 
Coins Jewelry. Fully Guaranteed. Terms. 
From $39.95. Free Catalog. White’s Elec- 
ана Room 361, Sweet Home, Oregon, 


NUCLEAR Locators! Coins, Relics! 
Write: Howe, 811-A Kansas, Atchison, | 
ansas. 


NEW revolutionary selective transis- 
torized metal detector. Push button tuning, 
automatic tuning. etc. Many models. Free 
catalog. Gardiner Electronics Co., Dept. 1, 
4729 N. "th Avenue, Phoenix, Ariz. 85013. 


FUN & Profit finding buried treasure, 
relics with transistor M-Scope. Known 
worldwide for super-sensitivity, depend- 
ability. Guaranteed. Very easy terms, Send 
for Free literature. fascinating user ex- 
periences. Fisher Research, Dept. GDZ, 
Palo Alto, Calif. 


POWERFUL Metrotech Locators Detect 
Gold, Silver, Coins, Relics. Moneyback 
Guarantee, Terms, Free Information. Un- 
derground Explorations. Dept. D. Box 1793, 
Menlo Park. California. 


SAVE! Build transistorized treasure 


finder. Details free. Del Research, Box | 


436C, Centerville, Georgia 31093. 


SAMPLE Copy 25c ! ! ! Read the Trea- | 


sure Hunter, Box 188A, Midway City, Calif. 


ANTEDILUVIAN Artifacts. Exciting, 
ea Photos, $1. Shaver, Summit, Ark. 
T2677. 


METAL Locator kits and assembled 
models from $39.90. Terms. Transistorized 


Applications, Dept. 5. Box 6095, Alexan- 


dria, Virginia, 22306. Е 
COIN-COMBER metal detector locates 


gold, silver. Free information. Racom, Box | ate relief. 


13469A. Orlando, Fla. 


| structions. 
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| Metal Specialties, 


| 
models available. Free catalog, Electronic . 


78 WATCH REPAIRING 


WATCH and clock repairing books. Free 
Catalog, North American, Box-77BZ, Fox 
River Grove, Illinois 60021. 

WATCHMAXKERS'-Jewelers' supplies, in- 


Catalog 50c. Bengals, 10717 
Venice, Los Angeles 34, California. 


JX WATCHMAKERS' Tools, Materials, Sup- | 


plies. Watches. Catalog. Gales, Box 1000, 
Chicago 90, Illinois. 


MISCELLANEOUS 


FREE brochure of quality gifts: Meka- 
let, 4241 Prescott, Lyons, Illinois 60534. 

WINEMAKING .. . Grape, Elderberry, 
Dandelion, Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Complete Instructions, Recipes, $1.00. 
Contintental, Box 26034-EL, Indianapolis, 
Indiana 46226. 


WINEMAKERS: Free illustrated catalog 


of yeasts, equipment. Semplex, Box 7208, 
Minneapolis, Minn. 55412. 
HOMEBREWERS . . Complete direc- 
tions & recipes for making over 200 kinds 
wines, etc. ! 
Box 721-B, Elkton, Maryland 21921. 


BLANK identification tags — Several 
styles and metals. Low prices, Maurer 
Box 2328, Springfield, 
Illinois. 

SCIEDUTECS—New technique of accel- 
erated enlightenment, May eliminate con- 
rept of failure. See Education Classifica- 

on. 


CAR Stolen? 2 Official looking 2"x1" De- | 


cals ‘‘Warning This Car Protected By Auto 
Alarm'' $1.00. Hamilton-Hall Distributors, 
Dept. PS, Box 221. Birmingham, Alabama. 
Moneyback Guarantee. 


GENERAL Stain Remover 50c. Stain-x, 
463 Main Street. Charlestown, Mass. 


PERPETUAL Calendar, vinyl slide, 
full year, direct reading 400 years, exact 


days. $1.00. J. Aughey, 134 W. 2nd, Ho- 
bart, Ind. 46342. 
. WINEMAKERS Catalogue—Samples— 


Recipes—25c. Kraus, Box 451-N, Nevada, 
Mo. 64772. 

ZIP CODE Directory. all 50 states, $2.00 
postpaid. Standard. Dept. PS-12, Box 
16213, Phoenix, Arizona 85011. 

"MAKE your own Will." Forms, Instruc- 
tion Booklet $1.00 (Guaranteed!) Formco, 
Box 3623-F, Long Beach, Calif. 90803. 

BLITZ-Reducing! 5 pounds overnight! 
Guaranteed! Bijou, Box 1727-BV, Holly- 


| wood. California 90028. 


"KINDERGARTEN up photo/card storage 
book $1.50. 1234 Solejar, Whittier, Calif. 


79A WESTERN MERCHANDISE 


HANDMADE Western Boots. Jodhpurs, 
Sidegores. Wellingtons. Catalog. Joe Hall, 
Box 17246-2. El Paso, Texas 79917. 


80 PERSONAL 


“SLEEP Learning Tapes.” 
Free Brochure, ‘‘What’s It All About." 
Personalized Tapes, Box 190-PS, Quincy, 
Massachusetts 02169. 


BORROW $1,205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance, 
Dept. 11-T. 200 Keeline Building, Omaha, 
Nebraska 68102. | 


BORROW $100 to $1000 by Mail. Quick, 
Easy, Private. No Co-Signers. Repay in 
36 small monthly payments. For the 
amount you мапі write today to Dial 
Finance Co.. 410 Kilpatrick Bldg., Dept. 
12-215, Omaha, Nebraska 68102. 


LOANS by Airmail $100-$1000. Any- 
where. Confidential. Write Union Finance, 
Dept. PS, 222 W. Osborn, Box 7457, 
Phoenix, Arizona. 


INVESTIGATORS, free brochure, latest 
subminiature electronic surveillance equip- 
ment. Ace Electronics, 11500-F, NW "th 
Ave., Miami, Florida 33168. 


OVERSEAS Jobs—Europe, South Ameri- 
ca, Far East, etc. 2,000 openings in all 
trades. Construction, Office Work, Sales, 
Engineers, etc. $400 to $2,500 month. Ex- 
pense paid. Free information, write Over- 
seas Jobs, International Airport, Box 
536-P, Miami, Florida 33148. 


GET out of debt—clear credit, immedi- 
Advisor, Box 48337-Р51, Los 
Angeles 90048. 


$2.00. Superior Enterprises, | 


Send For | 


BALDING? Losing hair? Dandruff? Free 
information. H. Braun, Trichologist, 200 
East Lexington, Baltimore 2, Maryland. 


RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel. Write Hand 
Lock Products, Preston 2, Ontario, Canada. 


CONFIDENTIAL counseling—$2. for per- 
вода answer. J. Chescher, Chester, Okla. 


FEAR Of being great keeps many small. 
Write today for free “How To Release 
Life-Changing Winning Ability". Address: 
President, Box 1924, Louisville, Ky. 40201. 


BILL Problems? Poor credit no trouble. 
Not a loan company. Send for free appli- 
cation. Automatic Acceptance, 318PS 
Broadway Blvd., Reno, Nevada or 307PS 
Pocasset Ave., Providence, R.I. 


A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, Missouri 65101. 


INTELLIGENCE Test! with answers. 
$1.00. (Free details.) Zorbas, Box 2224-5, 
Cleveland. Ohio 44109, 


BIRTH Certificates, Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-S, 
Washington, D. C. 20044. 


VETERANS. Free—Literature Tells How 
BE Get OM EH Free, And Frame 

em. Banner House, Box 76, Mentor, 
Ohio 44060. 


SUPER memory overnight! Success 
ape pn Bijou, Box 1727-V, Hollywood 
, CALI. 


LOSING Hair? Balding? Dandruff? Free 
copyrighted booklet. Dr. Shiffer Labora- 
FATUR 533 Euclid Arcade, Cleveland, Ohio. 


80A REMAILING SERVICE 
SECRET remailing, packages, letters, 
$3 monthly. Continental, Box 3781, 


Phoenix, Arizona. 

the ate мац. Receiving system. Hedg- 
peth. -PS, South Second, Alh га, 
California 91802. vem ар 


MIAMI remails 25c. Monthly rates. PS 


Marle, Box 1266, Coral Gables, Florida 


33134. 


SOUTH America Registered re-airmails 
$1.00. Confidential, reliable. Leon, Box 
360, Guayaquil. Ecuador. 


| FROM Fabulous Las Vegas. Unexcelled, 
fast, dependable, confidential service. Re- 


| mails 25c. Monthly rates. Colorful cards. 


Myrtle, 
Nevada. 


NEW YORK remailings, 25c. Monthly, 
$3.00. Florida. 25c. Puerto Rico. 50c. Mexi- 
co, Spain, France. Italy, Germany, Eng- 
land, $1. Valles, Box 761, New York 10008. 


“HAWAII Remails 25c. Fast, confiden- 
tial. 1509G-4 King St.. Honolulu, Hawaii.” 


REMAILS From America's Foremost 
Desert Resort, 25c. Remailing Service, 
Box 2797, Palm Springs. Calif, 92262. 


WASHINGTON Remails, 25c. Reliable. 
Anne, Box 3671. Washington, D.C. 20007. 


SECRET Remailing System $3.00 Month- 
ly. Burgess, 3916 Delaware, Fort Worth, 
Texas 76135. 


BUFFALO Or Niagara Falls Remails, 
25c, Souvenirs, Cards. Synnerdahl, Angola, 
New York 14006. 


80B LOANS BY MAIL 


LOW-COST Loans By Mail. $6.00 
monthly repays $104.50; $56 monthly re- 
pays $1,321.39. Borrow any amount. 
Guaranteed fast, confidential. Write to- 
day! Bankers Investment 53-D, Box 1648, 
Hutchinson, Kansas 67501, 


LOANS by Airmail $100-$1000. Any- 
where Confidential. Write Union Finance, 
Dept. PS, 222 W. Osborn, Box 7457, 
Phoenix, Arizona. 


NEED Money? Your Debts Too Big? 
Solutions to all financial problems. Amaz- 
ing Results. Free Details. Licensed and 
Bonded. Write, Financial Consultants, 28 
E. Jackson, Suite 1204-PS, Chicago 60604. 
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Сото] 
| SUCCESS 


L^ 


Dept. 13865L, Scranton, Penna. 18515 


A: of us can't be geniuses. But 
any ordinarily talented mortal can 
be a success— and that's more than 
some geniuses are. 

Now, as in ZEsop's time, the 
race doesn't always go to the one 
who potentially is the swiftest. 
The trained man has no trouble 
in passing the genius who hasn't 
improved his talents. 

In good times and bad times, in 
every technical and business field, 
the trained man is worth a dozen 
untrained ones, no matter how 
gifted. 


The International Correspond- 
ence Schools can't make you into 
a genius. For more than 67 years, 
however, I. C. S. has been help- 
ing its students to become 
írained, successful leaders— 
and it can do the same for you. 

Mark your special interest on 
the coupon. Don't be like the un- 
successful genius who wastes his 
life in dreaming of what he intends 
to do. Act now! 


Accredited Member 
National Home Study Council 


(In Hawaii: Р. О. Box 418, Honolulu. In Canada: |. C. S. Canadian, Ltd. In other countries: 1. С. S. World, Ltd.) 


Yes, І want to know about how | can get ahead through І, C. S. Rush me FREE Success Kit with 3 valuable booklets: "How to Succeed," 
opportunity booklet on the field I've checked below, actual sample 1. C. S. lesson. (Special WICS booklets for women.) 


CONVENIENT PAYMENT PLAN. 


ARCHITECTURE and AUTOMOTIVE 
BUILDING TRADES [1 Auto Mechanic-Technician 
[1 Air Conditioning Maint. O Body Rebuilding, 
C] Architecture Refinishin 
O Arch. Drawing C) Electrical Тайдын 
& Design O Engine Tune-Up — 
[3 Building Contractor [3 Transmission Specialist 
[1 Carpenter-Builder BUSINESS 
O Carpentry & Millwork = гу Accounting (Canadian) 
О Heating & Air Conditioning г) Advertising 
with Drawing ! C Business Administration 
O House Planning, Interior — |^ Canadian Business Courses 
Design | C] Cost Accounting 
Lj Reading Arch. Blueprints [7 Gen'| Accounting 
Г1 Refrigeration, СТ Industrial Psychology 


[1 Real Estate Sales 

O Retail Business Mgmt. 
[] Salesmanship 

[] Sales Management 

C Traffic Management 
CHEMICAL 

O Analytical Chemistry 
Lj Chem. Engineering 

[3 Genl Chemistry 

O Chem. Lab. Technician 
O Plastics Technician 
CIVIL ENGINEERING 
[3 Civil Engineering 

C Construction Eng'n'r ng 
O Highway Engineering 


rj Mechanical 
Г Structural 


ELECTRICAL 


C Motor Repairman 
O Practical Electrician 
©] Practical Lineman 
C Reading Electrical 
Blueprints — 
ELECTRONICS 


O Electrical and Electronic 


Г] Appliance Servicing 
г] Elec. Eng. Technician 
Г] Ind. Elect. Technician 


C Electronic Computers 
Г] Electronics Fundamentals 


C Electrical | Mechanical Г] Reading Shop Prints 

[] Math & Mechanics for Г] Tool Design 
Engineering SECRETARIAL 

HIGH SCHOOL _ C] Clerk-Typist 

O High School Business O Professional Secretary 

Ci High School (Canadian) Г] Shorthand 

O High School General [2 Stenographic 

O High School Math | STEAM and 

O High School Secretarial DIESEL POWER 

m High School Vocational O Power Plant Eng'n'r'ng 

C College Preparatory Г] Steam Engineering 


i] Typist 


LANGUAGES i 

7 x SUPERVISION 

( Edited by Berlitz) | a "ry" 
^7 French С German [] Foremanship-Sup'rv'n 


O Personnel-Lab. Rel'ns 


71 Italian C Spanish TV-RADIO 


Air Conditioning 
ART and DESIGN 
Lj Commercial Art 


O Managing a Small Store 
O Practical Accounting 
O Programming for Digital 


C Sewage Plant Op'r 
O Structural Engineering 
D Surveying А Mapping 


С Electronics Technician 
C General Electronics 
Ci Industrial Electronics 


i „әр 
MECHANICAL and SHOP 
Г] Gas and Electric Welding 
Г] Industrial Engineering 


[] Radio & TV Servicing 
[1 Radiotelephone License 


Г] Interior Decorating Computers C Water Works Operator Г] Practical Telephony Cj Ind. Instrumentation MISCELLANEOUS 
(О Sign Painting [3 Programming the 1401 DRAFT ENGIMEERING “* Machine Design —] Textile И 

& Design Г] Public Accounting [1 Architectural ( Professional) -; Machine Shop Practice C Other (Please specify) 
[Г] Sketching & Painting [3 Purchasing Agent Г Drafting Technology O Chemical iI Civil 771 Quality Control = 
Name "ON mu | Age 

(Please indicate whether Mr., Miss or Mrs.) 

Address _ = 
City — _ State Zip Code _ 
Occupation Employed by Working Hours A.M. to. P.M. 


Approved for veterans under new G.I. Bill. 


202 | POPULAR SCIENCE 


Special rates to members of U.S. Armed Forces. 


The Le Mans Hardtop in Sprint trim. Pontiac Motor Division 


The great impostor. 


There's an enormously capable Overhead Cam Six under the hood that delivers 215 hp at 5200 
rom without straining. Special suspension that practically laminates the wheels to the asphalt. A 
brute of an all-synchro 3-speed mounted on the floor. 

Or you can order an all-synchro 4-speed, also floor-mounted. And choose from options like front- 
wheel disc brakes, hood-mounted tachometer, Rally І or Rally Il (shown) wheels, fully instrumented 
Rally Cluster. 

The Sprint option is available on all Tempests and Le Mans, except station wagon 
models. Standard safety features include front seat shoulder belt anchors, passenger-guard 
door locks and the energy absorbing steering column developed by General Motors. 

If this is an impostor, who needs the real European thing? And you save about $9,000. samorexceience 


Pontiac OHC Sprint/Ride the Wide-Track Winning Streak 


ae 
Еи „ын 
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FILTER:CIGARETTES | 


Havor that — 
goes with fun — 


If you're not smoking Winston, | 

you're missing out on the 

best taste in filter 
cigarettes. | 


Winston tastes good...like a cigarette should 


©1966 R. J. Reynolds Tobacco Company, Winston-Salem, N. C. 


